
Dr. Davidson's 

Specialized Instruments For use in 

THORACOPLASTIC PROCEDURES 

{By Dr Louis R Davidson, FACS, New York City) 

These improved and perfected instruments have been definitely designed to decrease 
operating time and promote cleaner and more technical thoracoplaslic surgery 
Dr Davidson’s refinements add to ease and comfort in manipulation while assuring 
a high degree of safety and efficiency in operation 



Large Blade Small Blade 

SK' daep * 1 " 2' deep x 1 " wide 

No 1693 Large or Small S7 50 each 

Smaller — used for all ribs except first Larger — 
for stump of first rib, also used to retract pecto- 
ralis muscle, thus increasing exposure of ribs 
anteriorly 



Dr Davidson’s 
^ RETRACTORS 

Snell Blede 
3' deep x 2' wide 
rge or Smell SB 50 eech 

ractors are definitely advan- 
)crmit of marked retraction 
little effort and prevent tiring 



CORYLLOS RIB CUTTER 

Total length 
Right or left 

No 1698 S22 50 eaeh 


DAVIDSON-SAUERBRUCK- 

DOYEN 

Total length IS'j"’ 

No 1696 $16 50 each 



DAVIDSON-MATHIEW-ALEXANDER-ELEVATOR 

Total length 11 

No 1695 $16 50 each 



Purchase through your surgical supply house 

SKLAR MANUFACTURING CO, BROOKLYN, N Y. 
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Thi':3 appropriately ndmed c/oio- 
scope Dossesses such broad ulilit / 
that it has become one of the mc~t 
vridely usediristrumentsmurolcgy 

Essentially the armamentarium 
consists of straight sheaths 
a forobhque telescope and a 
bridge assembly for relating those 
elements Sheaths are available 
m si^ies 16 to 30 Fr The telescope 
is the well-hnovn McCarthy 
Foroblique system noted for its 
natural, "amphitheatre'' visual 
characteristics 
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The wide range of uscfulncrs of the ItcCarffiy Pan 
endoscope is demonstrated by its ability to maintain 
good vision even to the female urinary mcatj'^ 
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JO'V THORASCOPy \ 
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BABCOCK RUSTLESS 
STEEL SUTURE 


Bnbcock Runllcss steel suture is n 
doubly nnnenled steel vlre mode 
In six sires (18 22, 28, 30, 32 
and I'll Circuinr on request 


Four-ounce spool, 

nn> 8170 


$3 00 



BRONCHOSCOPY 

I’lllinpi-Mntlc Equipment Used In llie 
StnlT of the Clie>nlier Jnck«on Clinics 

These authentic models arc 
exact duplicates of those 
1 mode b) us for and used 
•>) the \nrious Chevalier 
Jackson Ciinics in Phiiadel- 
phia All made under our 
one roof and su- 
— \ Pcr>ision, Insur- 

I \ inir proper inter- 

\ ~ ’ S-vX functionintr of 

— — "-“JLA separate Instru- 

I'l ments 

« 

Bronchotcopic Catalop on Request 
Order direct from us to avoid incorrect models 

SKULL TRACTION 
TONGS 

for Fracture Dislocations of the 
Ccrsical Spine 
W Gaile Crutchfield, /=> 

1\I D , Richmond 

Tonps to he ap 

plied trans\ ersel> 

to the 3crto\ of /\^ 'f 

the skull for pur 

pose of cxerlinp 

traction on the /// 

ccrMcal spine /// P-16605 

Tonps, drill and drill points $30 00 

reprint on request 


P-16605 


$30 00 


Gt orge P f ¥ llVft & ‘^on Co 

Arch and 23rd ■*- Philadelphia 
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Importance of Metabolism Tests 

A “(ii(“ of will piiidi ilii ‘■iirfion in innliti’iit 
of tin roid ( m “■ willindiinu when lo pn i rile nndi 
cation wlun lo ojK^ralc and wlnn lo po'-tpon' opi r i 
lion Iiadinp inidiinl niilliorilK - ipn ( lli.il nnitini 
nitlaholmn ti*-!*- arc jn-tifiid li) llinr \ iln dili nid 
lo diapno“ic ind ihiuipi in linroid dniiirlnm < >■ di-- 
< IMS of tin blood rardni dnorder'- anil mmi n(r'on>- 
ailnu 111 “ 

How ‘“anhorn MODl'L 1 1 m(il“ tin nud for nn 
atciiralt “imidifiid pnannldd nulnholnrn Ii -P r al 
a low failon price i“ told in llu new 16 pipi illn- 
Iralcd hookirl 

Mail the coupon bclon for your 
compUmentary copy 
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do you treat 

CANCER? 

THE RADHJM EMANATION CORPORATION 

MAINTAINS the most efficiently organized Radium laboratory to make 
available to you, at low cost, every facility for the use of Radium in your 
practice 

RADON SEEDS Removable or permanent We provide seeds of the com- 
posite type, with Radon under leak-proof glass seal Filtration o 3 mm of 
Platinum 

APPLICATORS Uterine tubes, cervical applicators, surface plaques prop- 
erly prepared to meet the requirements of each individual case 

OUR SERVICE IS available to you day and night including Sundays and 
holidavs Your inquiries and orders will receive our prompt and careful 
attention 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG Tcl MOlinnk 4-6455 NEW lORK, N V 
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VINETHENE 


PEG U S PAT OFF 


Vinyl Ether for Anesthesia 
MERCK 

A NEW INHALATION ANESTHETIC 

^cmicU 



<L^.C€e^ded 


An Inhalation Anesthetic 
for Short 

Operative Procedjrcs 

Jtrpitl tnriuriian 
Adrqttatr TlrJnxalknn 

Httpld /frrorrrv 

• 

Infrrqurnl pott anriihrtic 
}\nurra or J omitinp 



Vinctlicnc is useful m short procedures sucli ns re* 
duction of fractures, incision and drainage of ab- 
scesses, dilatation and curettage, mjTingotomj , repair 
of lacerations, and painful dressings For general 
minor surgical use Vincthcnc is also supplied in small 
containers convenient for the phjsician’s bag Boxes 
of 3—10 cc vials vnth a special droppmg cap 


MFRCK & CO INC , Ralivta}, IS tv Jrr^rj 

Please send detailed information repardmp 
Vinethene 

Name ''t D 

Street 

Citj State 


MERCK & CO. Inc. tJUmifacturin^ RAHWAY, N. J. 
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USERSKija;j:<H:i::iH;i:<MEEDLES 



GARFIELD MEMORIAL HOSPITAL 

Washington, D C 


Founded 188S, (o perpeluele the memory of Pteiidenl 
James A Gatfleld by carryins out his earnest wish lor a 
general hospital In Washington, D C Represents, also, 
the Ideals end tangible assistance o{ many distinguished 
men of the President's time Today — well staffed, and 
equipped In the modern manner — It offers efficient 
service to all regardless of race, creed or ability to pay 


JULIUS BERBECKER & SONS, INC 
15 E 261h St , New york, N Y 


BERBECKER 

SURGEONS 

NEEDLES 



IN THE 
BLUE 
PACKET 


Cook County Graduate School 
of Medicine 

(In nfTiIntion ssitli Cook Counts llospinl) 
liicorpontcd not for profit 

ANNOUNCES CONTINUOUS COURSES 
STARTING EVERY WEEK 

MEDICINE — Informal Course first of every 
week. Intensive Personal Courses Special 
Courses 

SURGERY — Gcnenl Courses One Two Three 
and Six Months Two Weeks* Intensive 
Course m Surgical Technique with practice 
upon living tissue, Clinicil Course Special 
Courses 

GYNECOLOGY — Diagnostic Courses Clinical 
Courses Special Courses starting every week 
FRACTURES & TRAUMATIC SURGERY— In 
formal Practical Course Ten Day Intensive 
Course starting October 11th 
OTOLARYNGOLOGY — ^Two Weeks’ Intensive 
Course starting April 4, 1938 
OPHTHALMOLOGY— Two Weeks Intensive 
Course starting April 18 1938 Personal 

Course in Refraction 

UROLOGY — General Course Two Months In 
tensive Course Two Weeks Special Courses 
CYSTOSCOPY — Ten Day Course every two 
weeks 

General, Intensive and Special Courses in 
all branches of Medicine and Surgery 
starting every week 

TEACHING FACULTV 
Attending Staff of Cook County Hospital 

Address Registrar, 42? South Honore Street 
Chicago Illinois 
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SPECIALIZATION 


A scvciutcnth century Icns-niakci ini- 
pro\cs the micioscopc micro- 

organisms become t isible and a eh un 
of discovery follows which rcvolutioni/cs 
surgery Thus, civilization marches 

ahead in the footsteps of specialists 

• In the production of surgical sutures, 
specialization has man> adtantages Here 
improvements come, not b) accident, hut 
through long and e\tensi\e research 


• Special tipiipmeiu md the undnided 
effort of an experienced personnel are e ital 
to the maintenance of present stindirds 

• Advancement demuuis a stifi fullv 
ijuilihed to apph to our ^peel^! fuld ill 
import int dev elopmeiitv in allied scHncf> 

"^'esterdav , todav , tomorrow “ 7/?/' O^f 
7/;.wg /AV Do" Adherence to this slog ui is 
reflected m the leulership of our products 


Davis & Geck Sutures 


T>\\ ]S R GV CK. INC . B R O O K I ^ \ . \ h ^ R K . I ^ ^ 



Special SutuA&i 

WITH SWAGED-ON ATRAUMATIC NEEDLES 


group of products comprises o\cr a hundred suture and luedle 
combinations special^ designed for specific procedures, particular!) 
those in which minimi/ed suture trauma and the eoincnicncc of netdles 
which cannot possibly become unthreaded, arc desirable A few products 
from this group arc shown on these pages Full information on others 
ma) be obtained from your dealer or b) mail from us, upon request 


Intestinal Sutures 

K ALMKRID plain or chromic catgut, 
celluloid-lmcn or silk with Atraumatic 
needles in the several types indicated intc- 
grall) affixed Suture lengths 36 inches for 
products 1342, 1352, 1372 and 1542, all 
others 28 inches 


I HI RMO-I I I \ ( non - boihthle ) 


Plain Catgut 



NO 


M'l 1)1 I' 

1)0/ 1 N 

1 501 

Stnight Needle 

A-I 

53 60 

1503 

%- Circle Needle 

A -3 

4 20 

1504 

Siinll Vi- Circle Needle 

A -4 

4 20 

1505 

Vi-Circle Needle 

A -5 

4 20 

to- Day Clnomic Catgut 



1541 

Str light Needle 

A-I 

53 60 

1542 

Ti\ 0 Stnight Needles 

A-I 

4 20 

'541 

%- Circle Needle 

A -3 

4 20 

' 544 

Snnll Vi-Cirelc Needle 

A -4 

4 20 

15+5 

Vi -Circle Needle 

A -5 

4 20 


Cl AUS I RO-I Hr RMAI ( hotliihir ) 


Intestinal Sutures (cottt’d) 


Celluloid- Linen 


tsO 

1351 

vri ni F 

Stnight Needle* a-i 

■5 3 f'O 

1352 

Two Stnight Needles* a-i 

1 20 

1354 

Snnll Vi-Cirele Needle* A-4 

f 20 

Black Silk 


1371 

Stnight Needle* a-i 

53 f'O 

1372 

Two Stnight Needles* a-i 

1 20 

1374 

Snnll Vi-Circle Needle* A-4 

4 20 

Si/cs 

00 0 I, except *00 

0 onh 


In packages of 12 tubes of a kind and si/c 



Plain Catgut 

i')oi Stnight Needle 

I )o^ %-Circle Needle 

1304 Sinill '/2- Circle Needle 

1305 'A- Circle Needle 

10- Da) Chomic Catgut 
1341 Stnight Needle 
134Z TvoStriightNeedlc' 
1343 %-Circlc Needle 
I 3 44 vSrmll Vi- Circle N eedlc 
j J4 r Vi -Circle Needle 


A- I 

A -4 
A- 5 


A-I 
A- I 
A- 3 
A -4 


$3 60 
4 zo 
4 20 
4 20 

53 

20 
4 20 
4 20 
4 20 
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Eye Sutures 

F INL of plain, io-da\ chromic cat- 
gut, arui black silk uith small Atrau- 
matic needles Suture length iS inches ex- 
cept as noted Jioilahlc 

B-l B -4 



NO 

1661 

MAT! friAl 

Hlul SiU 

t7f 

6-0 

Mint 

"-3 

1 663 

Finn C itgut 

4-0 

n-5 

1 665 

BIicl SiB 

6-0 

11- 1 

1665 

Bhel Sill 

4-0 

rt-i 

1 667 

I’lain Catgut 

3-0 

11-4 

1 66 ^ 

lo-Di} Catgut 

1-0 

11-5 

I 669 

I o-Dat Catgut 

VO 

'1-5 

1 6691 ) 

lo-Dat Catgut t 

4-0 

11-5 

I 6691 ) 

I o-D 1) Catgutf VO 

nOUIlLi: AHMM) 

n-5 

i 662 

Blaek Sill * 

6-0 

"-3 

I 664 

Blael Silk^ 

6-0 

11-1 

1 664 

Blael Silk * 

4-0 

11- 1 

1 666 

Flam Catgut * 

3-0 

"-f 

I 668 

10 1) 1) Catgut * 

4-0 

11-5 

1 668 

i o-Day Catgut * 

3-0 

"-5 

1 6681 ) 

10 -Day Catgutf 

4-0 

n-5 

I 668 1 ) 

10 -Day Catgutf 3-0 

* I 2 itu lies f 9 iiielies 

n-5 

Package of 1 2 tubes of a 

kind 

S 4 20 

Cleft Palate and Harelip Sutures 

( 

V 

t 1 i 

i 1 riNo n 1 1 IX 

4 t 

« 4 

1 1 l\* 

y 

No 

M M 1 RIAT 

M7r 

r TFiii n 

17^1 

Kal dermic 

00 

e-l 

1752 

A lummum- Brnn/e W 

ire 00 

C-l 

'7S1 

Blaik Braided Silk 

000 

e -2 

'75 + 

A lummum - Brnii/t W 

ire 00 

o-l 

'755 

Kal-iicrmie 

00 

0 - 3 

'758 

Alummum-Bron/t 
Suture linglli i S 

ire 00 

imlus 

0-3 

Package of i 2 tubes o( a 

kind 

.44 20 


TInroid sSu(ures 

T HJ R\tn J I I \ r , , t 

1 lu rm ■! I I Tf_iit i'/( .f ‘ 

braided ^lil .sith hai*-e>rc’t, t r , m* 
Atruiinuu iH'edlt' Suium <t ' i^iIsJS i),< . ' 



o 1 -VT I M : 

ib';^ I’liiii (. 

I f>2 ^ Hoil i!d<. I’iiiM tip! 

I 62^ Bill 1 Bnu ei’ Silt 



! t * J t 

I’J I'i ( ! I 

( I * 

< 1 - 


Package of 17 tubes of a 1 ind 70 


IMastic Sutures 


F lNl si/es of K il-deimie silk iiii! mU - 
worm gut eeith sm dl, euttmit point 
Atraunutie needles Suture leiistth iS 
inches iioilahle 


8 >l 


•aiTTIBO 



B'B 

(I TTIBO 

Ns 


SO 

165 I 

!A 1 M lAI 

Kal-dermic 

I 7 > 

S-o 

r i f 

r 

» 

1 

1 65 1 

Kal-dermie 

6 0 


1 

1652 

Kal-dt nine 

8 0 


5 

1652 

Kal deriiiK 

6-0 

I 

r 

a 

1652 

K d-iiermie 

f-o 


3 

1653 

Blael Silkuiiriii 

1 0 

1 

1 

1655 

Kal-dermu 

l-o 

M 

2 

I65H 

Bhel Sill 

1 0 

» 

2 

Package of 12 tubes of t 

kind 

.<4 2C 


Other DiJtG ^Sutures 

S l’ltlAI needled sutures are ilsn pri - 
pired for dentil, tonsil, cire unicismu, 
obstetric il, ureter il, rend, luree, irvtre, 
uid emerge net u orl 1 best ire in iddition 
to our eomplete line of unneedled sutures 
embracinu catgut, ribbon t^ut, linuip'o 
tendons, ind leariet) of other non- ibsoro- 
able mitends 


DISC OUSTS OS 


DAVIS s'L GECK, INC , 217 DUri'IELD STREET. HROOKIA N, M-W lORK 

Cop> ripht J9;7 l)a\ u ^ t'rck, Inc I r*»- I ^ ^ 




ARTHOLOMEO DE AGUERO 
of SlmIIl (fi6oo) fought bittcrlj 
ig'unst the jirictice of stuffing wounds 
with foreign in itter to promote suppun- 
tion Also he decried ibuse of the suture 
by tliose who ch irged their piticnts by 
the stitch He recommended clem hygi- 
enic surgery with simple dry suture, md 
such was his success that the sayang “I 
pi ice my life in the hands of God and 
de Agucro” becime genenl among the 
people of Spain 



D&G Sutures 

ARt lit AT STt lUI lym 

D A 1 S & G E C K INC 





MAPHARSEN 

Mapiiarsen ifc) cuhily and quiclvlj A\illi tin p.ilicnl (illit rin .i •-il- 
prcparcd for injection. Single do!?cs ting or rot iinilient jio'-ition. in- 

ean be dissolved in s) ringe and am- jot lion can lie ni.itlo attording 1i> 
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All Armour Sutures and Ligatures are Heat 
Sterilized at 320° F. for 90 Minutes 


VISIT THE ARMOUR BOOTH 
ATTHE CLINICAL CONGRESS 

Surgeons attending the 
Clinical Congress of the 
American College of Sur- 
geons, are cordially in 
vited to visit the Armour 
Laboratories while in 
Chicago We welcome the 
opportunity to show you 
our equipment and proc 
esses in the making of 
Armour Sutures and Lig 
atures,and GlanoidEndo- 
crine Products Attend 
antsattlieArmour Booth, 
No 102, Stevens Hotel, 

IV ill gladly arrange a tour 
of inspection for you 


S TEitiLlTY IS the prime requisite of a ligiture or suture Heat 
sterilization is the recognized method of assuring suture 
safety Armour Sutures and Ligatures are heat sterilized They 
are held at a temperature of 320° F for 90 minutes 
This process is costly It takes extra time But it insures coin 
plete freedom from all pathogenic organisms provides the 
extra margin of safety to which surgeons are entitled, regardless 
of time or expense 

Upon completion, all Armour Sutures and Ligatures are quar 
antined for a 16 day period, prior to distribution During this 
quarantine,modern scientific tests are made to establish their sitr 
liity If for any reason the sutures do not pass these tests, tlic) 
are destroyed Armour Sutures and Ligatures have otlier vita! 
qualities They have a high degree of tensile strength and pha 
bility They are microscopically uniform in gauge Tlie«e qualitieo, 
like sterility, are proved by painstaking tests and scientific tech 
niques You can rely on Armour Sutures for the most exacting 
surgery Yet they cost no more to use 

Armour Sutures on Non-Traumatle Eyolcsi Noodles 
20-ilay Chromic 

on One Slmlphl IntCAlinnI NrrcIIr 00,0 

on T>vo Strnipht Inlmtinnl NretiJr* Of) O 

on Corvr«l Inlrslmnl ® 

on Ilnir Circle Inlcflllniil iNrrdIr An 00,0 

THE ARMOUR LABORATORIES 

ARMOUR AND COMPANY Union Slock Yards, Chicago 



10 


Please mention Ax sals or Surgerv when wrilmc advertisers 





Annilt rf F^Te<TT 
October 1k‘Z7 


Prostigmin Prophylactic 

‘Roch^ 

TO PREVENT POSTOPERATIVE DISTENTION 



^ The unintermpted /wvp 
— para$ymptttheUe (n^at$e» 
thrott/fh the pottgat 
tdpBctor neuronM h Auenttet 
to the maintenanee pf tonne 
in the intestina! mumiature. 


"■Onvici^ of the 88 cases forminR the basis of this 
JA. report sho^\s that prostigmin prophshctic has 
been most valuable m combating the much dreaded 
symptoms of postoperative distention and gas pains 
In comparing these case records with an analogous 
senes pnor to our use of prostigmin prophv lactic wc 
have found that distention and gas pains hav e been 
reduced to a negligible minimum ” Lo/ig ond Axel- 
man, "Modern Method for Prevention of PoBt- 
oporativo Distention," The Amcncan Journal of 
Surgery, May, 1936, pp 308 312 
"In our evpenence prostigmin, used by intramus- 
cular inyection has proved to be a v cry’ reliable agent 


to restore early normal pcnsia'sis folio in," bpar- 
otomv Gas pains arc grcalh diminished if not com 
plctelv avoided Nauma, if pre/at is ind -cctly 
reduced in duration ” ScHacpfcr, "Pelicf of Pott 
operative In'estinal Atony with Piottio’^in," 7’ o 
Wcslcrn Journal of Surgery, Obrfcfric:, ore/ 
Gynecology, July, 1936 
"Our results indicate that prostigmin r of ' al„r 
Ixilh as a proplnhctic against -'nd a tre-'tment fr- 
paralytic ilous and distention ' Urnansl i "A Ifcw 
Treatment for Paralylic Ilous," llh'iois I'edical 
Journal, December, 1936, 70 567-569 


PACKAGES 

for firrrciilwn ProsliCniiti Pto[>h\'acttc Roche — Itiir cartons — arr-pPs 1 cc (t '•'j'lot) — fo /-'•i of JZ aoj jr > 
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T he voluminous and increasing 
literature demonstrates that 
Evipal Soluble produces surgical anesthesia quietly and without 
delay. Disintegration of this synthetic in the body is so rapid 
that awakening takes place after fifteen or twenty minutes with- 
out nausea, vomiting or excitement. 

The newer refinement of administration technic — intermittent 
injection — makes it possible to maintain control of the effect of 
Evipal Soluble to a degree which has been compared with that of 
inhalation anesthetics. 


EVIPAL SOLUBLE 

'Evipal Reg U S Pat Off &. Canada 

Brand of CYCLURAL SODIUM 
CSodium salt of N mcthjlcydohcxcnylincthyl barbiniric and) 


Evipal Soluble ts supplied m ampules containing o 5 Gm and i Gm of the stenle powder 
Write for a copy of “Evipal Soluble, Intravenous Anesthetic ” 




WINTHROP 



WINTHROP CHEMICAL COMPANY, INC. 

Phormoceolicoh of merit for the physician 

NEW YORK, N Y. WINDSOR, ONT. 

Factories Rensselaer, N Y “"Windsor, Ont. 
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Discussing anesthesia for thyroid 
surgery at the Lahey Clinic, Sise^ has stated 
"Cyclopropane appears to offer the best 
anesthesia for thyroid surgery since it com- 
bines better than any other the tu'o neces- 
sary factors, efficiency and low toxicity It 
IS also possible to use it with abundant 
oxygen, and it lends itself better than any 
other gas to the carbon dioxide absorption 
method of anesthesia and to the use with it 
of helium ” 

The smootli, rapid induction, ease of 
control, quiet breathing and rapid recovery 
are other features which commend the use 
of cyclopropane in thyroid surgery 

Squibb Cyclopropane, like all other prod- 
ucts bearing the Squibb label, is subjected 


to elaborate chemical, physical and biolog- 
ical tests to insure its purity and efficacy 
For this reason it has been accepted by 
anesthetists throughout the country 
Squibb Cyclopropane is supplied in 30 , 
75- and 200-gaIlon cylinders and in 2-, 6- 
and 25-gallon Amplons * The 30 gallon 
cylinders and the 2- and 6-gallon Amplons 
are especially suitable for portable ma- 
chines 

Note Because of the great potenq' of q'clo- 
propane in low concentrations it is important 
that the anestlietist be thoroughly familiar 
with the technique of its administration 

For (1 booklet on Cyclo^iropane address the 
Anesthetic Division, 743 Fifth Avenue, N Y 


E RiSquibb SlSons.NewTIirk 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


' l F Arc«!hr»ii for Thyroid Sur-rry J /nr'iara Slair If I 30 lEO April 1037 
• Amplon a Iradr niaiC of F K Squibb & Som 
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Surgical Treatment of Carbuncle 



Johnson &. Johnson began producing surgical sutures in 1887 Our experience of 
the last 49 years has led us to the production of what thousands of surgeons in all 
parts of the world consider the most dependable catgut e\cr devised — Ethicon 
Sutures Our scientific staff includes the most capable men available, who devote 
their entire time to experiment and control in our laboratories in the United States, 

Canada, England and Australia 

ETHICON SUTURES 

JOHNSON &. JOHNSON, NEW BRUNSWICK, N J , CHICAGO, ILL 

MANVFACTUItEItS OF SURGICAL SUTURES SJhCt 1887 
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TttAoe (Bartlett Process) 



Make the Test Yourself 
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4908 Laclede Ave. 
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TRANSACTIONS 

OF THE 

AMERICAN SURGICAL 
ASSOCIATION 

MEETING HELD IN NEW YORK, N Y 

ADDRESS OF THE PRESIDENT 

SAMUEL GROSS LOOKS IN ON THE AjMERICAN SURGICAL 

ASSOCIATION 

Evarts a Graham, MD 
St Louis, Mo 

FnOM THE DEPAHTMENT OF SOnOFn^, MASIIINOTON UNU EIlSITlf ASD UAIISFS HOSPITAL 

In organizations similar to the American Surgical Association it has be- 
come traditional foi the president to make an address at the beginning of the 
meeting Foi the most part the presidential addresses before this organization 
have been m the nature of scientific papers Some of them, however, have 
been striking oratorical composition on historic, moral or educational aspects 
of our profession A few others have had a practical bearing upon the aflairs 
of our Association, offering suggestions concerning changes m its scope, com- 
position, or administration The latter type of address, in my opinion, has 
been far too infrequent for the welfare of the organization It has seemed to 
me that it might be well this year, 58 years after the birth of this Association, 
to give consideration to the purposes which the founders had m mind, to ask 
ourselves whether or not these purposes have been earned out and to make 
an effoit to determine if the course which the Association has followed seems 
to be a satisfactory one to hold to m the future It is an interesting fact 
that despite the permanence of organizations like this the president has only 
one oppoitunity to address the membeis in his official capacity His remarks 
therefore are as much m the nature of a valedictory as of an inaugural ad- 
dress He selves really only momentarily as the chief administrative officer 
Perhaps that is the reason why some of the topics which I wish to present to 
you have not attracted the attention of, or at least have been ignored 
other presidents 
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If we enquire into what objects the founders of this Association liad wJien 
It was created, we can find the answer, I think, in the addiess of welcome b\ 
Gross, the president, at the meeting in Philadelphia. May 31, 1882, who said 

“The question has been asked, perhaps peitinently enough, wliat need is 
there of such an organization as this, seeing that the country is full of all sorts 
of medical societies ? The answer is not difficult , at all events, I do not find 
It so We have in the United States, according to a reasonable estimate, not 
fewer than 60,000 medical men Among these are large numbers of surgeons, 
who, in point of culture, practical skill, and reputation as writers and teachers, 
would be an honor to any country, however high its standard of excellence' 
To unite these men into one haimomous whole, foi the benefit of all, is one 
of the mam objects which the founders of the Ameiican Surgical Association 
had m view when they met m Atlanta, 111 May, 1879 If it be said that we 
are striking a blow at the American Medical Association, we deny the soft 
impeachment On the contrary, we shall strengthen that body by rousing it 
fiom its Rip Van Winkle slumbers, and infusing new life into it We can 
hurt no society now m existence, or likely to come into existence We can 
hurt only ourselves, if we fail to do our duty We hope to make the American 
Surgical Association an altar upon which we may annually lay our contribu- 
tions to Surgical Science, and so show to the world that we are earnest and 
zealous laborers in the interest of human progress and human suffering 
The whole field of suigery, fioni the structure of a boil upon a man's face to 
an amputation of the hip-joint, is undergoing revision New avenues 
are constantly being opened, and the importance of the study of physiology, 
in its relations to practical surgery, is daily becoming moie and more appar- 
ent In short, m whatever direction we cast our eyes, nothing but the most 
substantial encouragement greets our vision, and urges us on to increased 
exertion ” 

It seemed to me that it would be of great interest to all of us to have our 
founder, Gioss, come back and give us an appraisal of the activities and ac- 
complishments of the American Surgical Association Accordingly, I took 
advantage of my prerogatives as president and invited him to be here this 
morning Although he may be invisible to you I am sure you will be able 
to hear his spirit speak 

Doctor Gross When I received your radio message, Mr President, in- 
viting me to attend this meeting of the American Surgical Association, at first 
I had some hesitation about accepting I feared that the trip might be too 
exhausting The transportation facilities from heaven to earth, however, 
have been so greatly improved that I found that by coming down a radio 
beam the tup was really delightful But I was told by some of my friends 
that no improvement in the transportation from earth to heaven has occurred 
and that it would, therefore, be very difficult to make the return trip Never- 
theless I was willing to take a chance on that, despite the fact that Saint Peter 
cautioned me that it is especially difficult to get to heaven from New York 
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Till: PunsiDi'M We fed ijreath pleased, Doctor Gro^^s that }ou ha\c 
honoied us by coming to this meeting I should like to take ad\antage of 
your visit to discuss vith }ou some of the affairs of thi^ As'^ociation vhich 
you cieated 

Doctor Gross Gentlemen it is a great pleasuie to me to see that the 
Ameiican Surgical Association is still an active organi/ation In the 58 jears 
that have elapsed since its first meeting many changes must ha\e occurred 
both in surgery itself and in this Association 

Thd President Yes, Doctoi Gross, }ou mil scarce!) hehe\e me when 
I tell you of some of the aehievements of suigery In the larger climes of 
the present time operations on nearly all of the organs and s) stems of the 
body are perfoimed almost daily wnth moitahties which would seem incred- 
ibly low^ to you if I should tell }ou of them 

Doctor Gross You must be exaggeiatmg. Air President, when )ou 
speak of opeiations on nearly all of the oigans of the body as of almost dail) 
occurience Doubtless you aie lefening only to the abdominal and pehic 
oigans Suiely you do not mean to include such oigans as the brain, the 
thyroid, the lungs, and ceitainly not the heart 

The President No, I am not exaggeiatmg E\en the organs which )ou 
mention aie fiequently the point of attack of operations today, and I might 
mention otheis which may seem even more strange to vou, namel) the 
adrenals and the pituitaiy gland 

Doctor Gross But foi what conditions aie operations performed on so 
many of the various organs^ I can’t imagine how surgical lesions could be 
numeious enough to justify the fiequent operations 

The President The answ’ei is to be found m the fact that surgti) has 
encroached on the field of medicine to such an extent that many conditions 
wdiich in youi day w^ere regarded as puiely medical aie now lecogni/ed as 
having suigical aspects Foi example, pulmonary tubeiculosis certain foims 
of heait disease and even high blood piessure ha\e become to a consideiable 
extent suigical problems I could mention many others Tumors are being 
lemoved successfully from the brain, the heait is being diiectlv attacked by 
operation and even wdiole lungs aie being lemoved successfully foi cancer and 
othei conditions 

Doctor Gross I am amazed at what }ou say How' can you tell when 
an opeiation is indicated on many of the oigans which w'e have mentioned^ 
How^ can you diagnose wdiat you call surgical lesions of those organs which 
you cannot palpate or see’ 

The President The field of diagnosis has hkewnse expanded enormous!) 
By means of a 1 evolutional y discovery of Roentgen since your da) we can 
now' see indirectly many of the organs w’hich w'ere invisible to you and your 
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colleagues, and by means of various other appliances we can actually see into 
the different orifices of the body and learn of the condition of many of the 
organs in that way Chemical tests of different kinds assist us in determining 
derangements of function of many of the viscera and help us in that way to 
localize the chief center of the disease 

Doctor Gross It must be difficult for the student to learn all of these 
things How is he taught them > I should think it would be still more diffi- 
cult for any one individual to be adept at all these procedures and at the same 
time to be able to operate skillfully on all of the organs of the body 

The President Your inferences are quite right In order to learn to 
use even some of the procedures which I have m mind and to acquire an 
expert knowledge of the significance of the findings obtained by them much 
practice with them is required Similarly in order to acquire an expert skill 
in handling the disorders of the various organs it is recognized that years of 
training are necessary For that reason not only has the period of under- 
graduate instruction been greatly lengthened since your day but other develop- 
ments also have occurred Young men now are compelled to spend several 
years of intensive training in surgery after their graduation from a medical 
school if they wish to gam recognition as surgeons Moreover, specialization 
has occurred in many regions of the body and there is a strong tendency nowa- 
days for the specialists in one part of the body to post “No Trespassing” 
signs as a warning for others to keep off For example, a large active group 
has arisen who are often known as “Genito-Urmary” surgeons 

Doctor Gross I suppose the lattei group include the gynecologists who 
were beginning to assert themselves in my day 

The President Oh, no ' It is not surprising that you don’t understand 
Specialization is much sharper today The genito-urinary surgeons seem to 
be interested m the genital organs of not only the male sex but in the urinary 
organs of both sexes 

Doctor Gross I can scarcely believe that 

T HE President The situation must seem strange to you because I under- 
stand that all of you who organized the American Surgical Association were 
general practitioners who did not even confine your work to surgery There 
are now, besides genito-urmary surgeons and gynecologists, orthopedic sur- 
geons, neurologic surgeons, thoracic surgeons, plastic surgeons, industrial and 
traumatic surgeons, proctologists and other varieties almost too numerous to 
mention 

Doctor Gross The development of specialization was apparent in my 
day, but it is amazing that it could have gone to such extremes as your re- 
marks indicate I suppose, however, that because of the rapid development 
of surgical knowledge and because of the natural limitations of the human 
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mind, much specialization has become necessan and e\cn desirable 1 fanc\, 
howevei, that the specialists might ha\c lun wild and pursued their ‘jpccialtics 
to the neglect of the fundamentals of surger} if it had not been for the in- 
fluence of the American Surgical Association 1 am glad now that in m\ 
address, in 1882, I stated, in speaking of the surgeons of the countr\, “To 
unite these men into one harmonious whole, for the benefit of all, is one of 
the mam objects wdiich the founders of the American Surgical Association 
had ” How fortunate it must have been that there has been such an organ- 
ization I 

Tin: President I am soiry. Doctor Gross, that I cannot tell }ou of an} 
great influence of that sort wdiich this Association has exercised Until the 
last two or three years the feeling has existed that only those who are so- 
called general surgeons should be made members, although it is rather diffi- 
cult to determine wdiat that designation implies If, howe\er, one who was 
already a member became a specialist later, that fact was not considci cd suffi- 
cient grounds for his expulsion In other w'ords, there was no element of 
disgrace about it In fact, it w'as done by some of our best people Recenth , 
howevei, the bars have been let dowm a tnfle to admit an occasional a\owcd 
specialist You see w^e are thoroughly scientific and we wish to experiment 
to see what harmful influence, if any, a few' specialists ma} ha\c on us \\c 
may not be able to tell foi seveial years because, since we meet onl} once a 
yeai, the exposure to the contamination is not very gieat You see our idea 
has evidently been just the opposite of yours We ha\e not tried to influence 
specialization by helping it along a proper com se and by assisting those w ho 
have tried to pi event it from lunning wild, but w'e have kept aloof from the 
specialists 111 ordei to keep ourselves puie 

Doctor Gross I can’t undei stand that attitude The onl} explanation 
which occurs to me is that, because of the enormous increase m the scope 
and m the amount of suigery which is now' being pei formed, it has become 
necessary to enlarge the membership of the Association to so great an extent 
that It w'ould be unw'ield}' if any considerable numbei of specialists were 
admitted 

The President Youi explanation w'ould piobably aiouse a diflerence 
of opinion among the membeis of the Association In your day the popula- 
tion of the countiy was approximately 50 millions Now it is about 130 
millions On the othei hand I notice that, in 1883, the first }eai in which 
I could find a list, there w'ere 94 active membeis and now' this number has 
inci eased to only 161 In othei words, the population of the countr} has 
increased 160 per cent but the active membership of this Association onl} 71 
pel cent since 1883 Moiover, now'adays the surgeons of the countr}, e\cn 
those w'ho limit their practice to surgeiy, are numbered in the thousands, al- 
though in youi day theie W'eie apparently none who so sharply limited their 
w'oik You see, therefore, that the membeishp of the Association has not 
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been enlarged to anything like the extent which you might think Some of 
the special surgical societies have memberships neaily as large as that of our 
own, and the individual members of those societies must meet requirements 
which are as exacting as ours Do you think, then, that we have failed to 
carry out your plan of uniting the surgeons into one harmonious whole for 
the benefit of alP 

Doctor Gross I do not wish, Mr President, to criticize the Association 
for not carrying out my original intention, but will you please tell me what 
objections are raised to increasing the membership substantially so that it will 
he more representative of the laige body of suigeons of the country? 

The President It is difficult for me to state the objections, because I 
have never heard them cleaily expressed Three years ago the matter came 
up acutely as the result of the emphasis by Doctor Sevan, in his presidential 
address, on the desirability of enlaiging the memheiship At that time the 
limit of active membership was increased from 150 to 175 

Doctor Gross Why was the number set at 175, Mr Piesident? I sup- 
pose some committee had been studying the question and had found as the 
result of its analysis that 175 was the proper number of members to accom- 
plish the purposes of the Association But to me it seems a curious number 
I should like to know more about how it was arrived at 

The President I never heard of any committee appointed to study the 
question and I have never understood why the decision was reached to limit 
the numhei to 175, although doubtless there were good reasons There seems 
to be no clearly thought out plan, or foi that mattei any agreement among 
the members, as to what the purposes and functions of the Association should 
be To some the annual meetings provide a pleasant bit of social relaxation 
Others take them very seriously and listen to every paper and every discus- 
sion that IS given Still others — and I think they constitute the majority of 
the membership — listen to the papers in which they think they will he most 
interested, and m the intervals they spend then time piofitahly in social 
intercourse with their colleagues 

Doctor Gross The members were like that m my day Mr President, 
and doubtless if you and I should return for a meeting a hundred years from 
now we should find them very much the same But as you were speaking, 
the thought occui red to me that perhaps, if the membership were enlarged to 
include more of the specialists, the meeting could he arranged m sections so 
that papers in one specialty could be grouped together to attract the members 
intei ested m that field while perhaps a group of papers m another field were 
being given 111 another 100m Does that idea seem absurd? Of course, I 
am not in touch with modern conditions I am of the horse and buggy era 

The President Many other organizations have carried out the idea 
which you have just expressed Evidently they do not think it absurd I 
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suppose, however, that because the average attendance at our meetings is onh 
about 135 it seems somewhat ridiculous to consulcr dnidmg that number 
into sections Perhaps the fear of interrupting the cormess of our little 
meetings lias had sometliing to do with lestricting the memliership to its 
present size 

Doctor Gross I think I am beginning to understand You ha\c 111 mind 
perhaps a sort of round table so that ever\ member can participate frcch m 
the reading and discussion of papers 

Tiil Presidrnt That may he the idea which some of 0111 members ha\c 
but unfoi tunately the meetings don’t work out that wa} Let me explain 
Because w’^e have such leverence for your wisdom we ha\e felt that we shoukl 
adhere to the custom wdiich you and your colleagues started in de\oting three 
days to the meeting In fact our present By-Laws state that “the meeting 
shall continue for three days, unless otherwise ordered by a majority \ott 
Actually, how'ever, w'e don’t carry out that provision L\ cr since I ha^ e been 
a member the meetings have continued for only tw o and one-half daj s I hope 
you w'on’t censure us too strongly for claiming to follow }Our precedent al- 
though actually w^e fudge a bit and knock off half a day Ihe result of all 
this IS that w'e don’t begin to have time enough to gi\e to any but a 
small fraction of the membeis an oppoitumty to present papers or e\cn to 
enter into the discussions Foi example, this yeai moie members who ap- 
plied for the piivilege of giving papeis had to be declined than the number 
of those to wdiom places on the program could be given Many members 
don’t ask foi places because they feel the chance of being on the ])rogiam is 
so small If the members w'cre asked m rotation to ajTpcai on the program 
each one could give a papei onl) once in six }ears A good deal of resent- 
ment has been expiessed at times because of inabiht) to get a place on the 
program and even chaiges of geographic favoiitism aie made Some mem- 
beis have become rathei disaffected because thej feel that the\ ha\e been 
disci iminated against by being lefused places As for the discussions it is 
necessaiy to limit them veiy shaiply in ordei to get through the program on 
time As a lesiilt of that policy veiy few' can discuss the papeis 

Doctor Gross It w'ould seem to be a veiy simple mattei either to lengthen 
the meeting 01 to have different sections meeting simultaneously Another 
day could probably be added A'eiy easily and thus proiide sjiace on the pro- 
giam foi 10 or 12 moie papers Again if theie were some modest attempt 
to foim sections, one afternoon could be de\oted to a group of papers on the 
stomach, for example, in one room and to a group of j^apers on the central 
nervous system m another 100m simultaneoush I cannot undei stand why 
}OU have been wnlling to experience those difficulties for so main }cars when 
they could be remedied so easily When mj colleagues and I created this 
oiganization, jMi Piesident, we included in our membership main teachers 
because w'e thought that by doing so the Association would be more hkcl} to 
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keep abreast of all the developments in surgeiy and perhaps to exercise more 
leadership over the new movements m surgical practice than would be the 
case otherwise Have you departed from this custom’ I can think of no 
other explanation of your extreme conservatism 

The President No, Doctor Gross, we have not departed from that 
custom On the contrary, I believe we have adhered to it even more intensely 
than the early members did A large number of our members hold teaching 
positions in the various medical schools of the country Moreover, since your 
day a number of large private clinics have arisen m which young surgeons 
receive their training The result of all this is that almost all the members 
are engaged in teaching Individually we are — or at least most of us like to 
think we aie — reasonably progressive But when we get together m this 
Association we are so conservative that if you could stay throughout the 
meeting you would probably notice no appreciable change of any sort over 
the meetings of your time except that perhaps you might be a little confused 
at the new words and new conceptions of disease expressed in the papers 
You will notice that we even continue to hold our meetings at the same time 
of year as you did 

Doctor Gross I have noticed that fact I suppose that since the medi- 
cal schools terminate their sessions about the first of May, the time which 
we selected is still the most convenient for most of the teachers 

The President That is a strange circumstance, Doctor Gross The 
medical schools no longer end their sessions about the first of May, but nowa- 
days they usually continue until about the middle of June The first week 
of June IS about the most inconvenient time of year that could be selected 
for many of us because of examinations, faculty meetings and all sorts of other 
activities that arise in connection with the closing of the school year Year 
after year we allow the inconvenience to continue because we assume that 
you in your wisdom would not have chosen this particular week if it were 
not the best 

Doctor Gross Since so many of you are teachers I am sure you are much 
interested in giving opportunities to the young men of promise who are 
planning to devote themselves to a career in surgery Tell me some of the 
things which the Association is doing in that respect I imagine you fre- 
quently have stimulating programs devoted to a discussion of tiie teaclnng of 
surgery and that the publications of this Association are regarded by the 
medical schools and the state examining boards as authoritative expressions 
of the best thought on this important matter I also imagine that probably 
you have a standing committee working on the various problems concerned 
with the teaching of undergraduate surgery and with the later years of spe- 
cial training which you mentioned earliei It is easy to see how this Associa- 
tion through a distribution of pamphlets on these subjects from time to time 
must hold the position of leadership in these important aspects of surgery 
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which the founders dreamed for it Is there a forum of am ^ort under the 
auspices of you experienced leaders at which the %ounger men can CNiire-s 
themselves on purel} clinical subjects, on the results of original imeslif^ation'; 
of various kinds, particularly on the important .application‘s of ph^slolog^ tf* 
surgery which w^ere apparent to me long ago, or on ideas of education v hicli 
they may have^ Do you have any provision for junioi memberships m this 
Association wdiereby young men after a period of probation can be puimoted 
to active membership’ As I look around the room this morning it seems to 
me that there is far too large a proportion of graj hair in the .audience Do 
you not agree wath me. Mi President, th.at it is the }oung men who h.ne 
the most brilliant ideas and tbe most entliusiasm’ 

The President Yes, Doctor Gross, I do agree with }ou full} Perhaps 
we should not be so conseivative a body if either we admitted more }ountr 
men to active membership or at least established a procision for some sort of 
junior membership I am soiiy to say that we ha\e not acti\el\ interested 
ourselves m many of the malteis which you ha\e just mentioned Iheie is 
certainly a need for a forum of the kind of which }ou have in mind Thcic 
are many surgical organizations m the country but none of tbe sort which 
you mention Of the national organizations, not de\oted to surgical special- 
ties, the surgical section of the American Medical Association gnes an op- 
portunity for only a limited numbei of papers (and those for the most pait 
by the oldei and better knowm men) and tbe Ameiican College of Surgeons, 
at its annual meetings, has progiams given almost enlirel} by the well Known 
surgeons except for brief clinical presentations by the loc.al men A particu- ' 
lar young man therefore may have an opportunity only once in seceral }cais 
to present his work to that organization About 25 years ago a group of 
young physicians, in piotest against a similai situation regarding the Amer- 
ican Association of Physicians, organized a very active sepaiatc gioup known 
as the American Society for Clinical Investigation The Ameiican Ph}siolog- 
ical Society and the vaiious societies wdiich meet with it have recognized for 
years the desn ability of giving the younger men opportunities As a ie<;ult 
of that policy and by means of sectional meetings those societies now ha\e 
programs of ovei 1,000 papers But the important point is that the }oung 
active w^orkers in those fields can easily get a hearing before a national 
organization We certainly do not need or desire an) more surgical societies 
m this country But it might be possible to leorganize this Association in 
some manner wdnch would make up foi the existing deficiency in surger) m 
this legal d and yet piovide for a preservation of its time-honoied conserva- 
tive traditions 

Doctor Gross I should think it would be well worth wdnle for this As- 
sociation to see wdiat it could do about that important matter It seems to me 
important to avoid even a suspicion of stodgmess But, Mr President, 
wdiat steps have been taken by this Association in regard to the training of 
the young surgeon^ 
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The President I can tell you of some accomplishment m that direction, 
Doctoi Gross Two years ago, under the able leadership of Doctor Archi- 
bald, who was then president, a symposium on the training of the suigeon 
was held at a meeting of the Association Two points were emphasized One 
was that some machinery should be set up whereby the public, both medical 
and lay, should be able to distinguish the trained and competent surgeon 
from the incompetent, and the other was that more facilities should be created 
for the adequate training of the young surgeon As a result of the discussion 
steps were taken to organize an American Board of Suigery which would 
certify competent surgeons Certain older men who weie already known to 
be competent were to be given ceitificates as Founders without examination 
The younger men, and in the future all who apply, were to be given cer- 
tificates only after fulfilling certain rather rigid requirements of training and 
after passing a stiff examination In addition, through this Board, aid was 
to be solicited of both the American Medical Association and the American 
College of Surgeons in the cieation of a joint council to increase the facilities 
for the propel training of surgeons in various hospitals in which suitable or- 
ganizations foi that purpose could be established I am pleased to tell you 
that a Board of 13 members, representing various established surgical organ- 
izations, IS now actively at work It has been received with enthusiasm, and 
its Founders Gioup numbers today 325 members Its first examination will 
be held next September 

Doctor Gross Is it the intention of the Board, Mr President, to ask 
hospital boards of trustees to appoint only certificated surgeons to their 
staffs^ Also does the Board contemplate any pressure or persuasion to 
have legislation enacted of a sort which will allow only certificated surgeons 
to practice surgery^ 

The President No, Doctor Gross, the Boaid feels that the most cer- 
tain way to kill this promising movement would be to have an impression 
spread over the country that it pioposes to exeicise any dictatorship or any 
inteifeience with the liberty of any individual m the practice of surgery The 
spirit of the whole movement must be free from the idea of compulsion or of 
force The thought must be uppermost that it is a privilege and an honor to 
have one of the certificates, but not that the Board shall have the light to 
say who shall and who shall not be allowed to practice surgery 

Doctor Gross I am much pleased to hear about the American Board of 
Surgery and particularly delighted to know that it had its origin m this As- 
sociation That IS the sort of activity which I should regard as peculiarly 
the function of the American Surgical Association I wish the Association 
were interesting itself in more of the matters which we have discussed Well, 
Mr President, I want to thank you again for inviting me here this morning I 
have enjoyed the discussion and I \\ish the Association continued prosperity 
I am sorry that I must leave now I have a consultation early this afternoon 
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witli Galen aI)out Hippociates The old gentleman fell down last night com- 
ing home fiom a paity and dislocated his halo We aie going to tiy to 
1 educe it In Mew of the difficulty of the return jouiney fiom New York 
I think 1 ought to get an eaily stait Good-bye, Mi Piesident 

Tin: pRrsiDENT Good-bye, Doctoi Gioss All of us would be glad to 
help }ou with Hippociates, hut I feai that none of us has had any experience 
in reducing dislocated halos Noi do I know^ of any specialists in that field, 
not memheis of this Association 

DiscbssioN — Dr Elliott Cutler (Boston) I should like to speak foi 
a moment, Mi Piesident, to thank you foi your point of view% and to signify 
m\ entile agieement m the suggestions wdnch you have made foi nnpiovmg 
our meetings and enlaiging the activities of oiii Society 

■Ml the matteis which \ou have brought foi waul I am sure are close to the 
thoughts of a laige peicentage of the Fellow's It is extraordinary indeed that 
we ha\e not tackled the piohlem moie intensnel} and moie thoioughly I 
should like to piojxise that when a committee does look into this matter, 
the\ consider the piojiosal that moie papers can he heard each year in the 
same jieiiod In cutting down to ten minutes the time devoted to each papei 
\ speakei can tell m that peiiod of time the stoiy he w'lshes to put across, 
theieln considerahh increasing the numhei of papers That has been done 
In the Association ot Ameiican Plnsicians and othei societies with a gieat 
deal of success and has made then meetings I am sine, much moie attractive 


Memiiers or n iil Association' If you feel that the Association can profit 
from the lemaiks and suggestions of Di Gioss, may I ask that a motion 
he made to appoint a committee to nnestigate the reoiganization of the 
\ssoci.Uion and to make such i ecommendations as it may care to at the 
regulai meeting next } ear 
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INTRACRANIAL PRESSURE WITHOUT BRAIN TUMOR 

DIAGNOSIS AND TREATMENT 

Walter E Dandy, MD 
Baltimore, Md 

During the past seven years there have gradually accumulated 22 cases 
in each of which the signs and symptoms of intracranial pressure have been 
indubitable, and yet in none has there been an intracranial tumor or a space 
occupying lesion of any kind Almost without exception a clinical diagnosis 
of an unlocahzed brain tumor has been made , but by ventriculography a brain 
tumor has been excluded All of these patients have complained of headache, 
most of them of nausea, vomiting, diplopia, dizziness, many of loss of vision, 
and objectively in every instance there have been bilateral papilledema and 
usually hemorrhages in one or both eyegrounds to indicate, or at least strongly 
suggest, that intracranial pressure of advanced degiee was present And in 
each case the intracranial pressure has been objectively demonstrated and 
usually actually measured by ventricular or lumbar punctures , and finally the 
subsequent demonstration of pressure over a period of months or years is 
merely a matter of inspecting the site of the subtemporal decompression to 
which most of these patients were subjected for treatment The increased 
intracranial pressure may last only a few months, but it at times persists five 
to seven years, and doubtless longer Curiously, the decompression is almost 
never consistently at its maximum fulness but is intermittent, and the pressure 
may come and go with surprising rapidity — from one extreme to the other 
in a few minutes The cause of the sudden changes — indeed the cause of the 
increased pressure at all — is unknown 

HISTORIES OF THE CASES CONSIDERED 

Case I — Unit 11820 EOF Age 21 April 27 to May 14, 1927 

Complaints — Headache and failing vision 

Picscnt Illness — Three months ago patient awoke from her sleep smelling illuminat- 
ing gas She tried to get up, but fell and struck the back of her head She vomited 
that day and the following day There has been headache in the occipital region since 
that time and she ascribes it to the injury of the head The headache is worse in the 
morning Since the original episode her vision has been failing, objects are indistinct 
and there are spots before her eyes When she tries to read she becomes dizzj and the 
print melts away Two weeks ago she thought she staggered, but this lasted only 
for a day 

Evannnation — Patient is a normal appearing young woman of 21 There is papill- 
edema of both eyegrounds, measuring two and one-half diopters on each side There are 
several large hemorrhages alongside both disks (Fig i) Visual acuitv is 20/15 in each 
eye Visual fields are normal 

Ticphine and Ati Injection —April 30, 1927 Fluid spurted under pressure The 
\entnculograms, however, were entirelj normal Wassermann of the cerebrospinal fluid 

was negative 

Operation Right subtemporal decompression. May 6, 1927 The dura was quite 
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tight and the brain bulged markedly through the bony defect No note was made con- 
cerning the amount of fluid obtained at the operation 

Subscqucttt Couisc — Patient was not seen again until November, 1936, at which 
time the decompression was soft and not bulging, how'ever, it was not sunken She says 
It has alwajs %aried, occasionally being prominent and fairly tense, and at other times 
sunken This difference was particularly noticeable m the first two or three years follow- 
ing the operation, but recentlj the site of the decompression has not become full or tense 



I'lr j — n\cRroiind'? in Ci'c I showinp; nuniorous licmorrlnRcs, fulness ^nd tortuosit> of veins and 

oidilentton of the disks 


Case 2 — Lint 27949 V R F Age 27 November 12 to November 22, 1929 
Coiitplaiiifs — Headaches and failing \ision 

Present Illness — Patient was perfeeth well m cvcr^ w'ay until tw'o years ago when 
she awakened one morning with a sc%ere occipital headache, nausea and vomiting varying 
from once a month to two or three times a week For the past 18 months the associated 
nausea and vomiting have disappeared cntirclv Seven months ago an ophthalmologist 
found bilateral choked disks For the past six months there have been progressive visual 
disturbances , at times there are spells of momentar> blindness which she thinks are more 
likelv to develop when she has been exposed to a blight light At times she has noticed 
a narrowing of the field of vision to such an extent that it appeared to her as though 
she were looking through a kej hole This has been more progressive m the right eye 
Between attacks of disturbed vision the cjcsight is clear Her eyes ache at times and 
there mav be flashes of light when she closes her ejes, particularly when she is facing a 
bright light There has been a burring m the cars at times, also noise like escaping 
steam Her friends have told her that she staggers when she walks There have been 
three or four spells of numbness in the right side of the face, sharply down the midline, 
these last for an hour or more, after which tiic normal sensation returns 

Erannnatwn — Bilateral papilledema of three diopters in the right eye and two diopters 
m the left There arc numerous large hemorrhages m and about the left disk The 
visual acuitv is 20/20 in the right eje and 20/30+ m the left The blind spot is about 
four times its normal size m each field of vision At one time a little hypo-esthesia was 
disclosed in the right trigeminal area , at other times this could not be found There are 
no other positive neurologic findings Her Romberg is negative, despite her history of 
staggering gait The blood Wassermann was negative 

Trephine and Air Injection — November 15, 1929 The left ventricle was tapped 
Fluid spurted under great pressure and stopped abruptly when about 10 cc had escaped 
An equal amount of air was replaced It was necessary to use pressure to force the air 
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into the ventricle The ventricular sjstem was small and perfeetb normal m everv uai 
The third ventricle was upright and in the midline 

Opciatioii A right subte mporal decompress ion was performed, under a^erttn anes- 
thesia, immediately after the ventriculograms had been interpreted The dura was exceed- 
ingly tense, so much so that we were fearful of the cortical rupturing m opening it Tlie 
descending horn of the ventricle was tapped and some air and fluid escaped, reducing 
the pressure to a point where the dura could be opened safelj The brain bulged 
almost to the maximum degree There was very little fluid on the surface of the brain 
Because of the great tension of the brain it w^as not possible to close the temporal fascia 
Exammatwn of the Ceiehospinal r/i/irf— Eight cells, all lymphocjtes, globulin 
negative, Wassermann negative 

Postopei aftvc Com sc — Uneventful Decompression remained full and fairlj tense 
during her stay in the hospital She has not been seen since The following report was 
contained in a letter received December 14, 1934, five years after tbe operation “It was 
about a year and a half after the operation before I could W'alk without staggering, 
although this is the first time I have ever admitted it, and from that time on I got much 
better The lump on my head remained about the same until last winter when it w-ent 
dowm to almost normal and has since remained unchanged I get very few' headaches and 
usually know the reason I cannot stoop over much, or keep going too long w'lthout 
paying w'lth a headache However, I am really just fine and feel great Mj eyes do not 
bother me at all Have gained in weight — present weight J50 lbs ” 

Case 3 — Unit 29509 M C M Age 45 Februarj 13 to March i, 1930 
Complaints — Dizzy spells and drowsiness 

Picsent Illness — Ten months ago patient noticed a tendencj to become drowsy He 
would fall asleep when reading or sitting quietly, had a tendency to mix his words w'hen 
he was talking, and he has had many spells in which both arms and legs w'ould drop 
limp at his sides and he would be unable to talk This w'ould last from one to five 
minutes Consciousness was not lost There were no convulsions He had no head- 
aches Diplopia has been present at times 

Examination — Patient is a well developed, strong looking man Blood pressure 
120/80 The neurologic examination is negative except for a low grade papilledema in 
each disk, there are no hemorrhages 

Ticphtnc and An Injection — February 18, 1930 Fifteen cubic centimeters of fluid 
w'ere removed under great pressure An equal amount of air was injected The ven- 
tricular system was normal The ventricular fluid showed no cells, no Pandy, negative 
Wassermann Patient had a bradycardia at the time of his admission During the next 
48 hours he was somewhat stuperous, with a pulse running around 38 and 40 

Opeiatwn — February 18, 1930 The left hemisphere was explored because of the 
historj' of weakness on the right sideband _difficulty-jin_speech There was moderatelj 
increased pressure, but the surface of the brain everywhere looked normal The bone 
flap was removed for a decompression The decompression bulged markedly at the time 
of his discharge from the hospital 

Case 4 — Unit 42619 A C F Age 42 April 5 to May 12, 1932 
Complaints — Dizziness, headache and double vision 

Past Histoiy — Patient has always been cxtremelv constipated Because her basal 
metabolism was inconsistently low, ranging between —10 and —30, for the past nine years 
she has been taking i to 3 gr of thjroid extract daily 

Present Illness —Eight months ago she began getting dizzy when changing from a 
sitting to a recumbent position, or v'lce versa, also when turning the liead from side to 
side, and more especiallj when she leaned forward This was during a veo hot summer 
At times when leaning forward there was momentary blurring of vision A month later 
a terrific right side hemicrania lasted for an hour During this time the vision was quite 
blurred and she was very dizzv, this attack began when she suddenlj changed her posi- 
tion in bed A month later or fiv'e months ago, diplopia developed and the diz^ ^^ells 
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became so severe on cbanging position that she became frightened and was unwilling to 
lean forward to pick up anything 'Ihis condition remained essentially unchanged until 
a month ago wdien several more severe right sided headaches developed, the pain was 
more m the occipital region There was^ little nausea but no vomiting Curiously, 
when the diznncss is on, it and the Wurre^ vi sion can frequently be made to disappear 
iiistantlv b\ throwing the head backward ^ 

During the past tw’o w’ceks there have been flushing spells, so severe that she feels 
that her face is burning up She never had a keen sense of smell, but it has been worse 
in the past few 4 ears, and more so m the past few months 

C\aiiiiiiattoii — Patient is a brilliant, normal looking woman, without nervous tend- 
encies Blood pressure 112/76 Basal metabolism —17 Both disks are sw'ollen about 
four diopters There arc small hemorrhages about both disks The visual fields and 
Msiial acuiti are normal Except for diminution of the sense of smell there are no other 
positnc neurologic findings 



Tic 2 — literal nnd iiueroposlcrior news of iciitnculoenms of one of these patients showing 
snnll SI nimctncil scntricles hut no displicemcnt Guen pipilledenn and intncnnial pressure 1 
tumor can he eliminated 


Ccicbtal Pucumoqtaphy — A \cntricular air injection w'as attempted but neither 
lateral aentncle could be reached A spinal air injection w’as then performed under gas 
anesthesia Tluid spurted under jircssure In view' of the tj'pe of anesthesia one could 
not be certain that the pressure was not due to the anesthetic Seventy-five cubic centi- 
meters of fluid were removed, this exhausted the cerebrospinal fluid An equal amount 
of air was injected The v'cntricular system w'as small but normal m ev'crj' way (Fig 2) 

Five davs later, without an anesthetic, a lumbar puncture was performed The 
pressure was 300 Mm of water The fluid was clear, contained four cells, negative 
globulin and negativ’c Wassermann 

Since the ventriculograms showed a normal ventricular sjstem, a tumor could be 
excluded The interpretation, therefore, was that there was intracranial pressure of 
undetermined cause 

Opoattou — ^April 18, 1932 Under avertm anesthesia a second spinal air injection 
was done because we were still apprehensive that there might possibly be metastatic 
nodules which could so easily escajx: detection b> an air injection, or perhaps even a 
tumor of the olfactory groove Again the ventricular system was well filled and per- 
fcctlj' normal 

A right subtemporal decompression was then pei formed Much to our sui prise the 
brain was Silken beneath the dura It was quite clear, therefore, that w'e were dealing 
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with a condition in which there were marked variations in the intracranial pressure It is 
also worthy of note that there was no excess of fluid on the surface of the brain 

The postoperative course was uneventful During her subsequent stay of three weeks 
in the hospital, the decompression remained, for the most part, full and tense, although 
there were times when it was quite flat and soft Her diplopia and dizziness graduallj 
diminished and had practically disappeared at this time Up to the present time, five 
years later, neither the diplopia nor dizziness has ever reappeared Her e>egrounds 
were found to be normal when examined a few months after her return home, and they 
have remained normal to date The vision has been entirely normal The decompression 
IS still tense at times and it may be just as hard and tense as it was at the time of her 
operation five years ago Perhaps more than half of the time it is soft and flat She is 
well in every way and leads a very active life with many social activities (May i, 1937) 

I have been particularly eager to determine what may cause the rise and fall of the 
decompression, but on the whole have been quite unsuccessful The pressure does appear 
to rise with any excitement, although this is not always true A relationship with her 
obstinate constipation cannot be established, nor does the intake or restriction of fluid 
materially change it She suffers no inconvenience whatever There have been four 
or five convulsions during the past five years, none were present before Since there is 
nothing connected with the air injections or decompression that could cause the con- 
vulsions, it has been assumed that they are in no way related to the intracranial condition 
that IS responsible for the increased pressure On the other hand, she is the only patie nt 
in the series who has had a convulsion subsequent to operation 

Case s^Unit'3712^ F Age 23 May 16 to 22, 1931, and again Maj 9 to 18, 

1932 

Complamt — Impairment of vision 

Present Illness — Eight months ago patient became totally blind when changing from 
a recumbent to a sitting position For the following six weeks the visual loss recurred 
several times a day She is quite certain that shifting to other positions did not produce 
the same effect Six months ago there were attacks suggesting right homonymous 
hemianopsia Objects would disappear in the right half of her field She had too or 
more such attacks during a day Her eyes were then examined but nothing abnormal 
was found Owing to the continuance of the same symptoms, a lumbar puncture was 
performed six weeks ago by Doctor Colella of Johnson City, N Y Fluid was said not 
to have been under pressure, although it was not measured There was one cell and no 
globulin 

Five weeks ago headaches appeared in both frontal regions , these would last for 
two or three hours and disappear during sleep, they were throbbing and pounding in 
character There had been nausea with the headaches, but no vomiting In recent 
weeks the attacks of momentary blindness have come only in the right eye 

At the age of 14 or IS (eight or nine years ago) she had some spells in which she 
could not get her breath There is said to have been stertorous breathing She could 
not talk, but understood what was said to her These spells lasted about one-half hour 
and occurred once or twice a month There were severe bifrontal headaches for about 
two hours after each attack 

Evanunafton— She is considerably over weight, weighing 150 pounds At the age 
of 16 she weighed 192 pounds and two months ago, 170 pounds The present reduction 
in weight has occurred without dieting The neurologic examination reveals only one 
finding, namely, papilledema measuring three diopters in the right eje, and one diopter 
in the left The veins ar^fuTl and slightly tortuous There are no hemorrhages in either 
eyeground The visual acuity is 20/20 in the right eye and 20/15 m the left The visual 
fields are normal The blind spot in the right eye is enlarged to about three times its 

normal size, on the left it is normal , t-i j 

Trephine and Air Injection— Hay 19, I93i Both ventricles were tapped Fluid 
spurted under great pressure, then stopped abruptlj About 7 cc of air were injected 
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into each ventricle Pressure was required to inject the air The ventriculograms were 
entirely normal 

Subsequent Couise — Since she could be carefully followed at home she returned, 
hoping the condition might clear spontaneously Her blind spells decreased m number 
but still remained Her headaches were improved for some time, but again reappeared. 
She was again having attacks similar to those she had had at the age of 14 or 15, and 
which she now' lecognized as being hysterical Four months later a spinal puncture was 
performed, the pressure was 250 Mm 

She w'as again admitted to the hospital. May 9, 1932 Her papilledema now measured 
only one and one-half diopters m the right eve and one diopter in the left The visual 
acuitj was 20/20 in each eye , the disks were definitely paler than before Lumbar 
puncture on tw'o successive days registered 300 and then 400 Mm of water 

On May 10, 1932, air w'as again injected into the lateral ventricles, which were, as 
preMouslj determined, small and apparently normal This time there were 16 mononuclear 
cells in the spinal fluid 

Opciation — lilay 10, 1932 A right subtemporal decompression was performed The 
brain w as verj' tense and bulged greatly but (lid not rupture when the dura was opened 
There was no excess of fluid on the surface 

She returned for observation June 2, 1932, and stated that her headaches were less 
frequent and less sei ere Tw'o days after returning home her right arm and Jeg_began 
to jerk occasionally and she could not control them so well She says it caused her to 
break manj dishes She had another blind spell three days ago, on this occasion only 
the right e\e was affected The decompression was soft most of the time while at home, 
but has again become quite bulging and tense Three days ago both legs became weak 
and she de\ eloped a stumbling gait There still appears to be some slight motor weak- 
ness in the right hand and the finer movements are less well performed There is no 
tremor , no ataxia and no astereognosis She w'alks with a rather broad base, but there 
IS no definite staggering, and her Romberg is negative 

She W’as again seen March 19, 1937 The decompression still protruded slightly, 
but it was quite soft She says it does get more tense at times Her vision is normal 
Her blind spells have ceased The disturbances w'lth the legs, and particularly the right 
leg, and also the right arm, have cleared She is quite nervous and has become addicted 
to drugs 

Case 6 — Unit 43567 C B F Age 46 May 28 to June ii, 1932 
Complaints — Headache and buzzing in the right ear 

Picsent Illness — Began four months ago w’hen she developed inconstant, dull, aching 
pain m the region of the rig ht mastoid There w’as also pain in the nght_frontaLregion, 
and a little tinnitus in the right ear Dizziness has been present at times 

Examination — Patient looks w'ell, though somewhat overweight Blood pressure 
128/80 The neurologic examination is negative, except for papilledema of four diopters 
in each disk, there are numerous hemorrhages on both sides Vision and visual fields 
are normal Roentgenologic examination of the head is negative 

Tiephine and Ait Injection — May 31, 1932 Fifteen cubic centimeters of fluid were 
removed from the right ventricle and an equal amount of air injected The ventricular 
sj'stem was normal The cerebrospinal fluid contained tw'O cells and no globulin , Wasser- 
mann w'as negative A spinal puncture w'as performed three days later , pressure was 
550 Mm of w'ater 

Operation — ^June 3, 1932 A right subte mporal decompres sion was performed The 
brain w’as under great pressure ancTbulged almost to the maximum degree The decom- 
pression W'as full and tense at the time of her discharge from the hospital 
Case 7 — Unit 45653 A R F Age 34 October 3 to 25, 1932 
Complaint — Headaches 

Picsent Illness — Eight months ago patient had an attack of headache lasting three 
days, it was continuous day and night and was accompanied by nausea and vomiting 
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The headach e. was, more in the right frontal_region than elsewhere, but it was also 
generalized At the same time there was marked photophobia A month later there was 
a similar attack lasting for five days In the interim she had been well Two months 
later a third attack lasted three weeks She vomited three or four times a dav Two weeks 
later a fourth attack was accompanied by stiffness and soreness m the neck and a sensa- 
tion of pins and needles along the inner sides of both arms The attacks since recurred 
about once a month On her visit to the Johns Hopkins Dispensar\ during the past 
month, bilateral papilledema was discovered 

Evammahon — ^A large, obese woman, age 34 Blood pressure 110/80, pulse 82, 
blood Wassermann negative The neurologic examination reveals but one finding, iidmely, 
papilledema of about two diopters in each eye The veins are full and tortuous but there 
are no hemorrhages Visual acuitj' and visual fields are normal 

Ticphme and An Injection — October 5, 1932 Twelve cubic centimeters of air w-ere 
injected into the right ventricle Fluid spurted under pressure The ventriculograms 
showed a normal ventricular system The fluid contained four mononuclear cells, no 
globulin Four days later a lumbar puncture was performed The pressure was 330 Mm 
of water The Queckenstedt test was normal There was a response of over 20 Mm on 
compression of each jugular, and 40 Aim on compression of both 

Opeiatwn — October 15, 1932 A right subtemporal decompression w'as performed 
The dura was quite tense A large amount of fluid esca^d under pressure w'hen the dura 
was opened , the fluid was in the subarachnoid space After the fluid had escaped, the 
brain still bulged through the bony defect 

Subsequent Com sc — The decompression was usually full and tense, but on man> 
occasions was soft and sunken When I saw her four months after the operation the 
decompression was soft, but protruding, she said that on the da> preceding it had been 
so tight and hard that she could not he upon it 

Her headaches continue, but with much less seventy and are practically confined to 
the right side These headaches come on an average of once a week and last for two or 
three days, they are sharp, like a knife thrust There has been some dizziness during 
these attacks and some ringing in the right ear She is quite sure that the headaches have 
no relationship to the tight decompression She says they come just as much when the 
decompression is soft Both disks are normal m outline and color, and the veins are of 
normal size 

Hoping to relieve the headaches, I remov ed the stell ate,gaDghon She went for three 
months without a headache, but they again recurred and were of the same type She is 
quite nervous, cannot sleep at night and has bad dreams How much her headaches are 
genuine and how much functional is difficult to determine 

At the time of my examination a year ago (May, 1936), the decompression was full 
and very tense 

Case 8 — Unit 46919 SHF Age 32 December 15, 1932, to January 2, 1933 
Complaints — Headaches, blurring of vision, colored spots before the eyes, double 
vision 

Past Histoty — Ovarian tumor was removed three jears ago Prior to this operation 
she had lost 40 pounds in weight, this has been regained Her periods again became 
regular after the operation and have since been normal 

Picsent Illness — Soon after her ovarian operation three years ago, occasional dull 
headaches began , thej were more in the frontal and occipital regions, were not especially 
severe and occurred quite irregularly, at times they might come every two or three dajs, 
and again ^\ouId not reappear for two or three months Four months ago she began to 
tire easily, felt badly, and found it difficult to do her house work Her condition was 
worse at the menstrual period, at which time there was a dull ache in the right side of 
her abdomen 

Five weeks ago a sudden, sharp pain developed in the back of the head, jierhaps more 
severe on the left side , this pain has been continuous to date and is worse at night There 
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have been diplopia and black spots in front of her eyes Three weeks ago her vision was 
found to be failing, p^ticularly in thc-xight eye, and a week later she was unable to see 
anj thing with this eye There was vomiting on one occasion, three weeks ago There 
was also a transient numbness in the left arm at that time She staggered for a time and 
had ringing in the right ear Four days ago, for no apparent reason, the vision returned 
m the right eye so that she had a definite field of vision, including colors 

Exaimiialwit — Patient is a large woman, considerably overweight (present weight 
190 pounds) There is swelling of four diop ters in each disk There are numerous 
hemorrhages in both ej egrounds , the veins are full and tortuous The visual acuity is 
20/50+ in the right and 20/20 in the left eye, the field of vision is normal in the left and 
about one-fifth of the normal in the right The neurologic e\amination otherwise is 
entirelj’’ negative. Vaginal examination reveals no signs of a tumoi recurring from her 
operation of three years ago 

Tcniaiwc Dtagtiosts — It was clear that patient had severe grade of intracranial 
pressure The possibihtj of metastases from a malignant abdominal lesion was strongly 
considered 

Ticphiuc and An lujcdton — Decembci 20, 1932 Twenty cubic centimeters of fluid 
vere reino\ed from the right ventricle and 10 cc of air injected There were two cells 
m the fluid I could not be sure about the degree of pressure A lumbar puncture was 
performed four days later and the pressure registered 320 Mm of water The Quecken- 
stedt test was normal, there was no globulin, Wassermann negative 

Opoaitou — December 24, 1932 A right subtemporal decomj^ssion was performed 
A fair amount of fluid on the surface of the brain, wdiich was very tense, but when the 
fluid had been evacuated the hrain bulged but slightly 

Subsequent Coinse — Letter received June 4, 1936 (three and one-half years after 
operation) Patient is well and does housew'ork for familv of six Her vision is good in 
the left eje, still defective in the right She has no headaches The decompression swells 
at times, especiallj when tired, and goes dow'ii quickly when she rests 
Case 9 — Unit 60526 EVE Age qYz February 8 to 25, 1935 
Complaints — Headaches and vomiting 

Piescnt Illness — Fne months ago generalized headaches appeared, which occurred 
in spells and quite frequenth Two and one-half months ago she fell off her horse, struck 
her left jaw, was not unconscious, but was somcw'hat dizzy She rode the horse home, 
vomited that night after dinner but seemed her usual self the next day Her parents 
thought the headaches became more frequent follow'ing this injury Two months ago 
one of the episodes of headache and vomiting lasted five days, but follow'ing this she was 
w'ell for nearl} a month, w'hen the headaches again returned, accompanied bj' vomiting At 
this time she had an attack that lasted eight days Her urine was said to have contained 
acetone and her NPN w'as elevated to 68 mg Four days later the blood chemistry was 
within its normal limits About this time diplopia was first noted and an examination of 
the fundi revealed bilateral papilledema Ten days ago a lumbar puncture was performed 
at her home in Mexico City , xanthochromic fluid was said to have been recovered , 
Pandy w'as positive, four cells Her ph3'sician also noted paralysis of the left external 
rectus muscle 

During this time the headaches continued There was numbness of the hands at 
times, during the past month The headaches have never been localized Appetite has 
been rather poor during the past month There has been no disturbance in gait , no 
convulsions and no change in personality 

Examination — An undernourished girl is in bed because she feels ill Blood pressure 
120/70, pulse 90 to 100 Tuberculin test (0 i mg ) w'as markedly positive 

The neurologic examination is negative, except for pa pilledema of three diopter s in 
each eye There are several hemorrhages in the right disk, the veins are full and 
tortuous The appearance of the left disk is essentially similar, except that there are no 
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hemorrhages The visual acuity is 20/50 m each eye Visual fields are normal There 
are no scotomata The abducens palsy has disappeared 

Opeiatton — An air injection was performed February 8, 1935 The ventricular 
system was perhaps a trifle enlarged, although within the limits of normal There did 
not appear to be any pressure, although this could not be definitely determined The 
ventricular fluid contained no cells and no globulin A guinea-pig which was injected 
with this fluid later died of tuberculosis 

One week later a spinal puncture was made without anesthesia The pressure regis- 
tered 500 Mm of water There were two cells in the spinal fluid, Pandy was negative 
A gumea-pig was also injected with this fluid and eventually died of tuberculosis 

A right subtemporal decompression was performed February 15, 1935 The dura 
was very tense , when opened the fluid poured out in tremendous quantities, much as 
obtains in fractures of the skull We looked carefully for evidence of tuberculosis, but 
none could be found Even with the escape of the tremendous amount of fluid, and the 
loss of 85 cc of fluid from the lumbar puncture immediately preceding tbe anesthetic, the 
brain was now only flush with the dura After operation the decompression was never 
tense She left the hospital February 25, 1935, quite free from symptoms 

Subsequent Louise — A letter received from the father March 12, 1937, two jears 
after operation, stated that the patient had been entirely free from symptoms up to that 
date and was well in ever}"- way Her physician reported normal eyegrounds and normal 
vusion We had been annrehensive because two guinea-pigs had died of tuberculosis 
Case 10 — Unit 66287 AM M Age 44 November 22 to December 9, 1935 
Complaints — Headaches and dizzy spells 

Picsent Illness — Dull headaches have been present in the right frontal region for the 
past eight months, they come in spells lasting several hours and occur almost daily 
They have not become more severe nor more frequent On two occasions he has had a 
feeling of giddiness , once so severe that he fell 

Examination — Patient is a large, well nourished man, seemingly in good health The 
physical examination is negative Blood pressure 118/64 The neurologic examination 
is negative except for pa pilled em a of three d ioPtecs-jn each eye There are numerous 
small hemorrhages on both sides Vision is normal Roentgenologic examination of the 
head is normal 

Tiepltine and An Injection — November 26, 1935 Fluid spurted under high pressure 
but only 55 cc of fluid were obtainable Ten cubic centimeters of air were injected The 
ventricular system was normal The cerebrospinal fluid was not examined 

Opciation — November 26, 1935 Immediately after the ventriculograms were read, 
a right subtemporal decompression was performed The brain was under tremendous 
pressure DespiTe the release of a considerable quantity of fluid, the brain still protruded 
markedly 

Subsequent Coiitse — The decompression was full and tense at the time of his dis- 
charge from the hospital 

I examined the patient again March 17, 1937, 16 months after the operation He vv as 
u nite we ll and plaj^s golf The decompression was full and tense He sajs it is that wav 
very much of the time but is also frequently flat When the decompression is verv tense 
there is a little headache and the eyes feel as though thej were being pushed out , at these 
times there are colored rings about both eyes The vision and visual fields are normal , 
the disks are sharply defined and the veins of normal appearance He says reading, talk- 
ing and nervousness quicklj cau se the decompression to become te nse and full — the tim e 
required for it to change from one extreme to the other is less than two rrniiutes He also 
thinks the decompressi6n~becomes mol-e tense when he is constipated 

Case II —Unit 66817 RH F Age 41 December 20 to 30, I93S 
Complaint — Blurring of vision in the left eje 

Present Illness— One and one-half vears ago an intermittent blowing sound devel- 
oped in the right ear This vvas synchronous with the heart beat She found by lying in 
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certain positions or by holding the upper righ t side of her neck with her hand the noise 
would stop The noise occurred irregularly, and was not sufficiently disturbing^to keep 
her awake Three months ago blurring of vision was noted in the left eye This was not 
associated with any other symptoms She is quite certain that she has had no headache, 
and aside from loss of vision there have been no other disturbances 

Examination — Patient is a well nourished, normal looking woman, a little ovei- 
weight Blood Wassermann negative Blood pressure 140/76 Roentgenologic examina- 
tions of the head are negative In each fundus there is papilledema of three diopte rs , 
large hemorrhages cover both eyegrounds Visual acuity is 20/20 in the right eye, 20/40 
in the left Visual fields are normal The blind spots are slightly enlarged 

Ttepliinc and An Injection — December 21, 1935 Fluid spurted under great pressure, 
onlj a few cubic centimeters of ventricular fluid escaped Ten cubic centimeters of air 
were injected The 4entricular sjstem w'as normal in every way, but both lateral 
ventricles w'ere markedly undersized 

Opciation — A right subtemporal de compression w 'as performed the same day The 
dura was exceedingly tense and the brain bulged -greatly when it was opened However, 
there w'as quite a free flow' of fluid from the subaraclmoid space and before the operation 
w'as concluded the brain w’as flush with the level of the dura, but not beneath it There 
were no signs of abnormalities in the brain The patient was discharged December 30, 
1935, the decompression was full and tense 

Subsequent Coin sc — A letter from her husband February 4, 1937 (15 months after 
operation), states “Mrs H feels fine She doesn’t sleep very w'ell at night The bump 
on her head w'herc she was operated seems swollen quite a bit, but otherw'ise she is m 
fine health” Visual acuitv and visual fields taken by Dr Walter R Parker, of Detroit, 
were normal 

Case 12 — Unit 67385 S W F Age 13 January 21 to February 16, 1936 
Complaints — Failing Msion, diplopia and headache 

Picscnt Illness — Seven months ago pain developed m her left hip causing her to 
limp The pain progressed steadily for three months w'hen she w'as no longer able to 
w’alk Roentgenograms w'cre taken and w’ere said to have been negative A month later 
a second roentgenologic examination revealed an abnormality about the epiphysis at the 
head of the femur and atrophj of its neck The leg w'as placed m a plaster spica The 
pain immediately disappeared She felt better, ate heartily and gained some weight A 
month later, ic, two months ago, she had an attack of vomiting One month later, 
1 c , one month ago, she complained of dizziness and headache over both eyes Within a 
week her ejesight became blurred, there was double vision and tbe headache had become 
much more severe It w'as then located in the occipital as w'cll as the frontal region 
There w'ere pain and stiffness 111 the neck Vomiting became more severe, occurring 
several times a dav Three weeks ago the plaster spica w'as removed and an appendicec- 
tomj performed because of the vomiting There w'as no upset following the operation, 
and although her headache continued, the vomiting ceased One w'eek ago her vision had 
become so poor that she could only recognize light w'lth the left eye She was still able 
to read with the right eye For the past three or four w'eeks there have been attacks of 
numbness in the right leg (not the leg in the spica) 

Examination — Patient is a sallow, fairly w'ell nourished, young girl suffering severely 
with headache Temperature normal, pulse no, respirations 24, blood pressure 120, 
W B C 7,800 There is a definite cracked-pot sound (Macew'en’s sign) on tapping the 
frontoparietal suture line Moreover, roentgenologic examination showed separation of 
sutures — unusual at the age of 13, and indicative of an extieme degree of intracranial 
pressure There is only light perception in the left eye She can read ordinary print 
with the right eye Being bedfast and in a plaster spica, a more detailed eye examination 
IS not possible There is papilledema of five to six diopters in the right eye , two to three 
diopters in the left (the blind eye) The disk and surrounding reTTna are filled~^h 
Targe flame-like hemorrhages , these are more pronounced on the right side There is 

501 



WALTER E DANDY AnnahofSurcerv 

October in^T 

weakness of the external rectus muscle on the left, but the parents saj this has alwajs 
been present The knee jerks on the right could not be elicited, the left leg is in a 
plaster spica Babinski is negative, no clonus 

Diagnosis — Although I had suspected a tuberculous hip and a metastatic infection 
of the brain. Dr George Bennett, who saw her with me, excluded tuberculosis from the 
study of the roentgenograms The coexistence of the two lesions made us suspect a rela- 
tionship between the two, but the only positive finding in the hip was the epiphyseal 
separation and atrophy of the neck and upper part of the shaft There was no positnc 
infective process 

Tiephinc and An /)i;ec/io;i —January 22, 1936 The right ventricle was tapped 
Fluid spurted out under tremendous pressure — at least at a distance of three feet About 
15 cc of fluid escaped and then the flow shut down abruptly Ten cubic centimeters of air 
were injected under pressure to replace the fluid The ventriculograms showed a perfccth 
normal ventricular system The fluid showed four cells, all lymphocytes A g uinea-p ig 
was inoculated with the fluid, because of the suspicion of tuberculosis , it lia(I*Tio effect 
upon the animal 

A right subtemnora l decomnression was performed immediately after the ventriculo- 
grams had been interpreted The dura was exceedingly tense A small nick was made 
in the dura, hoping that fluid might be encountered and thus reduce the terrific tension 
A large amount of fluid did escape, but it seemed to make little, if any, impression upon 
the tension of the dura The dura was rapidly opened but the pressure was still so 
extreme that the cortex ruptured infenorly The intracranial pressure had just about 
reached its limit 

Following the operation the decompression was exceedingly tense A spinal puncture 
on the third day after operation registered 460 Mm of water , this, m spite of the decom- 
pression With this great pressure it looked as though the decompression would be 
futile A lumbar puncture was performed on each of the following seven days, about 
30 cc of fluid being removed each time On the eighth day after operation the spinal 
fluid pressure registered 350 Mm The tension of the decompression gradually decreased 
during the next five days On the fourteenth day the decompression was flat and the 
spinal fluid pressure measured 160 Mm Patient remained in the hospital a week longer 
The decompression remained perfectly flat throughout that time 

For a few days after operation patient was unable to see with either eye As the 
pressure became less her vision returned and at the time of her discharge she was able to 
read fine print with the right eye, but the left eye still remained blind Her general 
condition had changed entirely, her color was better, and she was very much more alert 
and active mentally 

Subsequent Couise — 'V\'’hen examined by me three months later, she was totally 
blind, had severe headaches, and the decompression was as full and as tense as it could 
possibly be The left optic disk showed extreme optic atrophy with sharply defined disk 
and normal sized veins The right had much the same appearance but slightly less 
advanced It did not look as though vision could ever return Within two weeks the 
decompression was again flat, and vision returned in the right eye Februarj 12, 1937, 
13 months after operation, she was well, had had no more evidences of increased pressure, 
the decompressioiriiacT remained soft , her vision was 20/70 in the right e\ c and there 
was a fairly normal field of Msion Her femur has healed and gives no trouble, there 
IS no limp 

Case 13 —Unit 69343 B W F Age 31 July 8 to 20, 1936 

Complaints — Headache and blurred msioii 

Past Histo) V — Aside from a chronic discharging ear on the left side since the age of 
nine, the past history is negative 

Present ///lasi— This is dated, bj the patient, to an automobile accident fne jears 
ago Since this time she has had occipital headaches, more recentlj thej ha\e become 
generalized At times there is a feeling of giddiness and unsteadiness on her feet, but no 
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true vertigo At times there are spots before her eyes and the vision is blurred There 
has been no diplopia 

Examination — Patient is a rather obese, well developed, healthy looking but highly 
nervous woman She does not appear ill Blood pressure is 124/76, blood Wassermann 
negative Tliere is papilledema measuring two dio pters in each disk There are a few 
small hemorrhages about each disk The visual fields and~vT?ual acfuity are normal 

Ticpliinc and An Injection — June 13, 1936 Both ventricles were small Ten cubic 
centimeters of fluid were removed from each ventricle and an equal amount of air injected 
The ventriculograms were negative The ventricular pressure could not be determined 
because the \entricles were too small The ventricular fluid showed three cells and a 
negative Pand}' 

Spinal Pmictinc — Julj 8, 1936 Pressure measured 430 Mm of water Fluid was 
clear, four cells, negative Pandy Wassermann negative 

Operation — Julv 11, 1936 Decompression The dura was under high tension Fluid 
poured out in large amounts when the dura was opened Fluid was everywhere through 
the subarachnoid spaces When the fluid had ceased to flow the brain still bulged 
markedb’’ 

Subsequent Coin sc — ^Januar} 4, 1937, patient states swelling has disappeared 

Case 14 — Unit 71733 V D F Age 20 August 10 to 22, 1936 

Complaint — Headache 

Picscnt Illness — Three jears ago (April, 1933) severe generalized headaches devel- 
oped An examination of her ej'egrounds at that time revealed choking of the right disk 
She had no Msual s^mptoms at that time m fact no symptoms except headache Two 
months later air -was injected into her spine by her phjsician A year later she was seen 
b^ a neurologic surgeon who performed a ventricular air injection The ventricles were 
apparentlj normal She was blind for 24 hours following this procedure Since then 
she saj s her v ision has not been as good as it was before She says there has been fever 
off and on during her illness of the past three years At one time she kept a record and 
found that her temperature rose to 100° or 101° F nearly every afternoon She has been 
examined for various infections, but nothing has ever been found Headache still remains 
the onlv symptom It remains essentially unchanged and is not localized 

Examination — Patient is a normal appearing female, age 20 Her physical examina- 
tion reveals no abnormalities Blood Wassermann negativ'e Blood pressure normal 
Roentgenologic examination of the head is normal Neurologic examination reveals only 
bilateral papilledema This is of low grade in the left eye but there is an elevation of 
four d iop ters in th e ri ght There are no hemorrhages in the eyegrounds Her vision 
and visual fields are normal 

Spinal An Injection — August 14, 1936 Since a tumor was not regarded as a v’^ery 
strong probability, a spinal air injection was made The spinal pressure was 330 Mm of 
water One hundred cubic centimeters of fluid were removed and an equal amount of air 
injected The lateral ventricles were imperfectly filled and were very small but normally 
placed 

Opoation — August 14, 1936 A right subtempor al decompression was performed 
The brain was v^ery tense and bulged through the durab cletect, bufThere was no fluid on 
the surface of the brain 

Case 15 — Unit 74033 PW F Age 19 November 3 to ii, 1936 

Complaints — Blurring of vision, double vision, headaches 

Picscnt Illness — Three months ago vnsion became blurred and distant objects were 
seen double Headaches began at the same time , they were generalized and appeared to 
begin and end in no particular region , they were somewhat worse at night There was 
no vomiting or vertigo 

Eramination — Blood pressure, Wassermann negative Neurologic examina- 

tion IS entirely negative except for bilateral papilledema of two diopte rs and some 
diminution in visual acuity There are numerous fi^orrhages about both disks The 
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visual fields are normal The visual acuity is 20/40 m each eje The blind spots are 
perhaps very slightly enlarged Tentative Diagnosis Brain tumor 

A lumbar puncture was performed immediately before the air injection The pressure 
registered 530 Mm of water On account of the severe pressure, air was not injected by 
the spinal route 

Tiephme and Au Injection — November 4, 1936 Intracranial pressure was verj 
high, the fluid spurting The ventricular system was entirely normal 

Opeiation — A right subtemporal decompressio n was performed the same day The 
brain was very tense, and great quantities of fluid poured from the arachnoid when it was 
punctured At the time of closure the cortex bulged slightly 

Subsequent Couise — ^June 10, 1937 Patient states that the operative area swells 
when she lies down , at other times it is flat Her vision is good 

Case 16 — ^Unit 74464 BPS M Age 29 December 8 to 18, 1936 
Complaints — Headaches and loss of vision 

Family and Past Histones — History of syphilis Patient lost the left eye in an 
accident during childhood 

Piesent Illness — Three years ago headaches began, they were in the occiput and 
behind both ears For six months the neck was stiff He then began vomiting and the 
headaches became intensified, subsequently subsiding During the past three months more 
or less constant dull frontal headaches have occurred For the past two months the vision 
in his left eye (only) has been impaired He also thinks he has staggered during this time, 
some dizziness, frequent vomiting, loss of 34 pounds in weight 

Examination — Patient is a very much undernourished, ill looking man with sallow 
complexion He clearly shows the loss of 34 pounds in weight Blood Wassermann four 
plus Papilledema o f two diopters in the left eye— the,right_has .been-rcmoved There 
are no other positive neurologic findings 

Tiephinc and An Injection — December 9, 1936 The ventricular system was entirely 
normal Later the pressure of the spinal fluid measured 250 Mm of water , there were no 
cells , Pandy was positive and the Wassermann four plus 

Right SnbtemPoial DccomPicsswn — December ii, 1936 Since patient had only 
one eye a decompression was made, even though the intracranial pressure was not greatly 
increased The brain bulged moderately, with a fair amount of fluid, after the evacuation 
of which the brain became flush with the dura The patient was discharged December 
18, 1936 

Letter May 18, 1937 Condition is essentially unchanged 
Case 17 — ^Unit 104829 AS M Age 44 April 19 to 29, 1937 
Complaints — Pain in the back of the head and blurring of vision 
Piesent Illness — Began three months ago when a severe pain developed in the 
lumbar region and radiated to the back of the head where a severe headache developed 
which persisted for twm days During the time of the severe headache there was a numb- 
ness and tingling in his right foot and hand, but there was no loss of motor power One 
w'eek ago he vomited on several occasions Nine days after the first attack a similar 
lumbar pain again developed which radiated to the head, this persisted for only one day 
but the back pain lasted for ten dai s , only during the past w’eek has he been free of it 
Ten days ago diplopia developed but soon disappeared, it recurred several times during 
the following three days His vision has been blurred to such an extent that he has been 
unable to read fine print At the present time there is verv little headache and this is 
not at all localized It is not intensified by change of position 

Examination — Patient is a w’ell developed, wfcll nourished man Blood pressure 
126/84, blood Wassermann negative Iherc is bilate ral papilledema of three diopters 
and numerous hemorrhages m both eicgrounds, the veins arc full and tortuous The 
visual fields are normal, but the Msual acuity is reduced to 20/30 in each e\e following 
correction by glasses Possibly there mav be slight w’cakness of both c\terml recti 
Roentgenologic examination of the head is negative 
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Vent) icula) A)) Injection — ^Apnl 20, 1937 Fluid spurted under marked pressure 
Fifteen cubic centimeters of fluid were removed and an equal amount of air injected 
The ventricular system was normal 

A spinal puncture was performed immediately and registered 480 Mm of water 
The fluid showed four cells, no globulin and negative Wassermann 

Opel ation — A decompression was performed on the same day The brain was 
exceedingly tense There was quite a little fluid on the surface, enough to reduce the 
pressure so that finally the brain bulged but slightly beyond the cranial vault Patient 
was discharged from the hospital nine days later At the time of his discharge the decom- 
pression area bulged but slightly 

Subsequent Com sc — Three weeks later the site of the decompression had suddenly 
become very full and tense He said before this it had not protruded This fulness and 
increased tension had been present for the preceding 48 hours 

Case 18 — Unit 103973 H B Colored F Age 29 April 28 to May 10, 1937 
Complaint — Pam in the head 

Picscnt Illness — One jear ago bifrontal headaches began, they also extended into 
the temporal region and were especiallj pronounced just back of the eyes They were 
intensified by bending over and on returning to the upright position For the past three 
weeks the headache has been very severe There has been slight diminution in visual 
acuity, but no diplopia There have been no other symptoms 

examination — Patient is a rather obese, but healthy looking colored woman The 
phjsical examination is entirelv negative except for a slightly increased blood pressure 
w'hidi registers 150/90, three w'eeks previously, wdien taken in the dispensary, it was 
170/100 Blood Wassermann negative Urine two plus albumin There is papilledema 
of tw o diop ters i n each fundu s There are no hemorrhages The visual fields are normal , 
Msual acuity 20/15 c^ch eje Roentgenograms of the head are negative 

Veiitticulai Alt Injection — April 28, 1937 Entirely negative The ventricles were 
rather small 

Spinal Punctmc, klay 3, 1937, registered 250 Mm of water The Queckenstedt test 
w'as negative on both sides The spinal fluid contained no cells and no globulin , Wasser- 
mann w'as negative 

Opel ation — A right subtemporal decompression was performed May 5, 1937 The 
brain was verj full and tense TiiErFTt'as-almost no fluid on the surface of the brain so 
that It bulged markedlj at the time the temporal muscles were approximated 
Case 19 — Unit 27262 MG F Age 24 October 4 to 25, 1929 
Complaint — Headache 

Picscnt Illness — Began tw'o years ago wnth terrific headaches lasting a few hours 
and occurring every five or six days , they were mainly in the rig ht frontal reg ion Four 
months ago they became more severe and were present almost every day During the 
past month the headaches had been almost constant, but worse at night On two occasions 
the patient had vomited w'hen the headache was especially severe There had been a little 
dizziness at times, particularly when the patient moved abruptly or stooped over 

Eraminafion — Patient is a large w'ell nourished, well developed colored girl, age 24 
Blood pressure 110/82, pulse 70 Blood Wassermann negative There is bila tgral — 
papilledema of four dio pters, a little more marked on the left, and a few small hemor- 
rhages at the disk margin on the left Her vision is normal 

Ticpliinc and An Injection — October 5, 1929 Fluid spurted under high pressure, 
but only a few cubic centimeters were obtained Ten cubic centimeters of air w'ere injected 
under pressure Ventriculograms show'cd the ventricular system to be entirely normal 
There were three cells and no globulin in the ventricular fluid Wassermann negative 
Opeiation — October 5, 1929 As the right ventricle was not as well filled as the left, 
and her headaches were definitely unilateral, we felt that if it were a tumor it would be 
on the right side Accordingly an exploration of the right hemisphere was made The 
brain was very tense, but there was fluid every wherein the sulci, and when this was 
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evacuated and the ventricle tapped it was not difficult to close the dura A decompression 
was not performed 

Siihsequent Coxn sc —On October 22, 1929, 17 days after operation, another air injec- 
tion was performed Again the ventricular fluid was under high pressure and the 
ventriculograms again showed the ventricular system to be entirely normal The patient 
was seen two months later, at which time the papilledema was still present, but less than 
when she was in the hospital She was then free of headaches entirely' A letter April r, 
1936, says patient is normal in every way and vision is unaffected 

Case 20 — Unit 65474 S M M Age 48 October 14 to November 23, 1935 
Complaints — Headache and drowsiness 

Past Hist 01 y — Negative, except that patient is said to have had attacks of kidiiej 
stone without hematuria 

Piesent Illness — Patient was first seen when he was comatose He had right sided 
headaches for the past three weeks When the headaches began he had suddenly become 
irrational A spinal puncture was done at his home and a pressure of 300 Mm of water 
was reported Following this he was somewhat improved He was brought to a hospital 
in Baltimore where he again suddenly became drowsy, then unconscious A lumbar 
puncture was done in another hospital , it measured 200 Mm and the fluid was said to 
have been xanthochromic 

A careful neurologic examination was made by Dr Irving Spear and was entirely 
negative I saw him when he again passed into coma , at this time his pulse ranged 
between 60 and 70 I thought he had a brain tumor and advised ventriculography 

Tieplnne and An Injection — October 14, 1935 Air injection showed definitel} 
increased pressure, though it was not excessive and was not measured Twenty-five 
cubic centimeters of fluid were removed and an equal amount of air injected The ven- 
tricular system was entirely normal As the fluid was somewhat bloody, a cell count 
and globulin examination were not made During the next few days the patient became 
gradually more responsive, but was disoriented and had hallucinations He had some 
_pain in the right side of his he ad Gradually he became quite normal again 

Nine days after the operation for ventriculography, he still complained of a little 
headache A lumbar puncture was done and registered 160 Mm of water The fluid 
was perfectly clear and there were no cells and no increased globulin 

On October 29, 1935, there suddenly developed a severe attack of auricular fibrilla- 
tion with pulse deficit of 64, the heart beat was 144 Under treatment improvement 
began at once and the heart rate was soon normal, and remained so up to the time of his 
discharge His wife then recalled that he had had a seemingly similar attack at the 
beginning of his present illness Following this last attack his general condition was 
improved and he was seemingly quite normal in every way 

On October 31, 1935, another lumbar puncture was done He was then having 
increased headaches and the ventricular pressure registered 230 Mm of water The 
fluid showed 48 cells and a positive Pandy, but the fluid was blood tinged The Wasser- 
mann reaction was normal He had no more attacks of arrhythmia or hallucinations, 
and his headache disappeared He left the hospital November 23, 193S 

It should be noted that although his eyegrounds were negative on admission, there 
was a definite papilledem a of two diopters in each ^ye,. and_a single hemorrhage m the 
left eye, when examined on November ir, 1935 

In view of the fact that he was sj mptomatically so veil, that his vision could be 
W'atched, and that his spinal pressure had not been high, it wa s not t hought advisable to 
perform a d ecom pression 

Siibscgnent Coin sc — Five months later he wrote that he was quite well, except for 
some dizziness and pains m the head when active 

Case 21— Unit 67255 MD F Age 27 Januarv 14 to 21, 1936 
Complaint — Headache 

Picsent Illness — Twelve days before admission patient was delivered of a full term 
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baby Throughout pregnancy and delivery nothing unusual happened Three days after 
confinement a sudden severe right frontal headache developed, which soon became gener- 
alized, although It remained more intense on the right side On the following day she 
vomited many times, and on the next day there was intense nausea but no vomiting The 
headaches persisted, though they were less severe On the seventh day there was numb- 
ness of the left arm , this spread to the left leg and to the left side of the face There 
were a number of attacks of numbness of this character during the following day, each 
attack lasting for about 20 minutes Tiiere was transient diplopia Her appetite became 
poor A lumba puncture was performed, the fluid registered 400 Mm of water There 
were four cells in the fluid 

Eiajiitnafwii — Patient is a well developed, large woman She was very drowsy 
At the time of her admission to the hospital her pulse, temperature, respirations and 
blood pressure were normal, but there was a slight trace of sugar and albumin m the 
urine There was bilateral papilledema of four d io pters m each eyeground and one large 
flame shaped hemorrhage just below the left disk The left external rectus was paralyzed 

Ttcphinc and An Injection — January 13, 1936 The right ventricle was tapped, the 
fluid did not appear to be under increased pressure Fifteen cubic centimeters of fluid were 
removed and 10 cc of air injected The ventricular system was entirely normal Patient 
remained in the hospital only five days Her general condition improved rapidly Since 
the attack of intracranial pressure was so acute, the vision was unimpaired, and since her 
MSion could be carefullj' watched, a decompression was not considered necessary It was 
hoped that the condition uould clear spontaneously At the time of her discharge there 
uas no apparent difference 111 the eyegrounds and the abducens palsies remained 

Subsequent Com sc ■ — Letter May 15, 1936 (four months after admission to the 
hospital) Patient reports that she is perfectly well m every way Her double vision has 
cleared Ophthalmoscopic examination is entirely negative 

Case 22 — Unit 74786 A K M Age 21 January 4 to 13, 1937 

Complaints — Headache and dimness of vision when reading 

Picsenf Illness — Began eight months ago with headaches which were generalized 
There has been some dimness of MSion during the past eight months He has had no 
other symptoms A lumbar puncture had been performed a week before admission, which 
registered 250 Mm of water Subsequently, when tested by us, it was 300 Mm 

Examination — Patient is a uell nourished, normal appearing young man, age 21 
Blood pressure 130/75 Blood Wassermann and roentgenologic examination of the head 
are negative The neurologic examination is entirely negative, except for bilateral 
papilledema of one and two di opters in each ey e There are no hemorrhages in the eye- 
grounds Vision IS 20/30 in tlie right eye, and 20/40 in the left Visual fields are normal 
Blind spots are not enlarged 

Ticpliinc and An Injection — January 8, 1937 Only about 5 cc of fluid were ob- 
tainable Ten cubic centimeters of air were injected, each ventricle being filled inde- 
pendently The ventricular system was very small, but of normal shape A tumor 
could be definitely excluded 

A lumbar puncture w'as made three days later in order to check the previous findings 
of increased pressure It now registered 300 Mm of water, and contained three cells, 
globulin negative , Wassermann negative A decompression is held in abeyance awaiting 
visual examination a month hence 

Subsequent Coinse — Patient was well and had normal vision on May i, 1937 (four 
months) 

Age and Sex Incidence — ^The youngest patient was nine and one-half, 
the next 13 years of age, the latter had much the more rapid and seveie 
intracranial pressure in the series One other case was under 20, and a fourth 
just 20 Seven occurred m the second decade J-Talf of the patients weie, 
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therefore, m the first two decades and the remaining in the third and fourth 
decades The oldest patient in the senes was 48 

Sixteen of the patients were females and only six were males Two 
(females) were colored 

Symptoms — Headache or pain was the first symptom m 17 cases, blur- 
ring of vision was the first symptom in four cases, although m two it was 
practically synchronous with the headache Dizziness, diowsiness and vomit- 
ing weie the other three initial symptoms 

Dizziness — a sensation of swooning 01 unceitamty in the head, not a 
sensation of whirling objects — was a fairly common disturbance and was 
doubtless a symptom of intracranial pressuie and not of localizing import 
It occurred m 12 of the 22 cases 

Nausea was present in seven, vomiting m ii, and diplopia in ii of the 
22 cases These symptoms occurring in about half of the cases are also due 
to intracranial pressure 

Duiahon of Symptoms — In 13 of the 22 cases the symptoms had been 
piesent less than a year when the patient applied for treatment The shortest 
duration of symptoms was 12 days, another was three weeks, m neither of 
these were the symptoms severe and m neither was an operation performed 
In seveial cases the symptoms were of only three months’ duration The 
most fulminating case in the series had had symptoms only ten weeks and 
was then permanently blind m one eye Symptoms were present for a year 
or more (five years in one) in six cases (22 per cent) 

The Eyegi ounds — In every case papilledema was present and w'as the 
outstanding objective finding In eveiy instance (excepting one patient who 
had only one eye) the papilledema was bilateral and usually it was sym- 
metrical, occasionally it was slightly greater in one eye The papilledema 
varied fiom one to foui diopters Hemorrhages were very common (15 of 
the 22 cases) In il cases the hemorrhages were bilateral, m four unilateral 
Usually they were multiple and scattered over or beyond the disks, in two 
cases only a single hemoi rhage was found in the eyegi ounds 

Vision — Blurring of vision was one of the most common complaints 
Reduction in visual acuity, enlarged blind spots, scotomata and blindness were 
found mil cases (50 per cent) 

Othei Symptoms — Numerous other complaints have been assembled but 
with few exceptions there is no semblance of uniformity The most common 
complaint, except those enumerated above, was staggering gait in four cases, 
though in one instance it lasted for only one day In six cases there was 
numbness of some part or parts of the body There were episodes of numb- 
ness m both hands (two cases), a leg, an arm, one side of the face and half 
of the body (each one case) , weakness of both arms and legs (one case) and 
transient hemiplegia (one case) Buzzing of one or both ears was a symptom 
m three cases Other complaints were drowsiness in spells (one), nycturia 
(one), hallucinations (one), anosmia (one), stiffness of neck (one), pain in 
lumbar region (one) and loss of weight (one) 
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Fmdmgs f) om Vm ions Examinations — The neuiologic examinations were 
piactically negative in every case A positive Romberg was disclosed only 
once, hyperactive knee jeiks, once, abducens palsy, twice In only a single 
instance did the roentgenologic examination disclose a positive finding, the 
frontopaiietal sutuies were separated in a giil of 13 who had the extreme 
intracranial piessuie over a shoit period of time 

The blood pressure was elevated in only one instance, it was 150/90 in a 
woman age 29 At an eaihei examination it was said to have been 170/100 
Her urine also contained two plus albumin 

In only one case was the Wassermann reaction positive in the blood and 
spinal fluid He gave a definite history of syphilis 

The Cei ebi ospinal Fluid — With two exceptions the cell count and globulin 
weie well within normal limits In one case a lymphocyte count of 36 was 
recorded A yeai latei on reexamination there were 16 cells She also had 
50 mg of albumin She is still living and well six years latei, so there can 
be no serious significance to the increases In only one other case in the 
series was there globulin in the cei ebrospmal fluid (the patient with syphilis) 
Infiaoamal Piessuie — The pressuie of the spinal fluid varied from 250 
to 550 Mm of water In Case 12, a giil, age 13, the frontoparietal sutures 
were separated by the inti acranial pressure This was evident by percussion 
of the head (MacEweii’s sign) and in the 1 oentgenogi ams In no othei case 
in the series was the roentgenologic examination of any value 

Vent) iculogiapJiy — In ever}'' instance the ventiicles have been small — 
usually markedly undei sized — and symmetrical An intracranial tumor caus- 
ing the grade of mtiacianial pressure that is indicated by the papilledema, 
hemorrhages and measured pressure could not exist with such small sym- 
metrical ventricles 

Tieatineiit — The tieatment of these cases is purely upon a mechanical 
basis A right subtemporal decompression is pei formed if the symptoms and 
objective signs (eyegiounds and vision) indicate its need It is necessary in 
most, but not all, cases because the intraciamal pressuie fiequently peisists 
for months, and frequently years In foui cases in this series theie was every 
indication of a mild degree of mti acranial pressure but since the vision and 
eyegrounds could be periodically obseived they were not operated upon So 
far. 111 every case there has been eveiy indication of a complete, spontaneous 
cure When operation is indicated the maximum opening m the subtempoial 
region should be piovided Although the pressuie is always high, the cortex 
has never ruptured in the bony defect The lattei complication is avoided 
because sufficient fluid escapes from the subaiachnoid space to 1 educe the pres- 
sure Nor has the decompression — although veiy full and tense — suggested 
the need of further temporary relief by puncture of the spinal canal There 
was one exception to this statement, the little girl pieviously mentioned with 
the extreme pressure (Case 12) Following a spinal puncture with collapse 
of the decompression, the pressure returned to its maximum within an hour 
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SUMMARY AND CONCLUSIONS 

The facts concerning this condition may lie summed up from the 22 cases 
repotted, as follows There is intracranial pressure of var}ing duration and 
intensity Frequently it persists over several yeais, though it may be of only 
a few months duration Usually m each individual there aie marked varia- 
tions m the degree of intracranial pressuie from time to time and the changes 
from one extreme to the other and in eithei direction may occur, at times at 
least, very rapidly, 1 e , over a peiiod of a few minutes The subjective dis- 
turbances are those of intracranial pressure alone, though at times vague 
neuiologic symptoms may appear, the lattei, when piesent, aie fleeting, incon- 
stant, and too ill defined to be of localizing significance This condition is 
both immediately and permanently controlled (possibly with lare exceptions) 
by a subtemporal decompression To this extent, therefoie, it is a self limited 
disease Without operative relief, vision, at least, is lost On the other 
hand, spontaneous recovery may lesult before vision is seiiously affected 
The effect upon life is difficult to estimate, but it is quite probable that in 
only the most severe grades would life be lost 

The cause of this condition is not known It can be reasoned w ith safety 
that the increa sed mtracianial pi essui e is dependent upon the intracranial 
fluid content . 1 e , eifhei blood 01 cerebrospinal fluid, otbeiwise the very rapid 
changes could not occur But whether blood or cerebrospinal fluid is chiefly 
or entiiely responsible can only be conjectured Moreover, the vaiiable fluid 
content must be in the brain itself and not in the meningeal spaces Proof of 
this statement is demonstrated by two obseivations (i) The protruding 
brain at the time of operation is usually only partially, and at times scarcely 
at all, leheved by evacuating the fluid from the subarachnoid spaces ovei the 
temporal lobe, and (2) because the ventricular system is always small, and 
usually much smaller than noimal If the fluid m the meninges weie in- 
creased the ventricular system would naturally participate and, therefore, be 
correspondingly enlarged from the backlog Since fluid is never m the sub- 
dural space the only other place wheie it could form m excess and cause 
mti acranial pressure would be m the substance of the brain Fluid in this 
position would maintain the fulness of the brain after evacuating the sub- 
arachnoid space and would also dimmish rather than increase the size of the 
lateral ventricle Whether or not such a condition actually obtains, or could 
obtain, I do not know Disturbances of this kind aie not known, nor is there 
sufficient information concerning the circulation of fluid within the brain to 
advance a hypothesis of this kind 

The only other possible explanation of the increased pressure is by vari- 
ations m the mti acranial vascular bed probably by vasomotor control It is, 
I think, more amply demonstrated that such influences are at work There 
are at least two reasons for thinking that this may be the most satisfactory 
explanation The very rapid increase and decrease of the decompression — in 
two or three minutes from one extreme to the other— could hardly occur 
except from variations m the vascular bed , certainly the change is much too 
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rapid for an increase oi deciease of cei ebrospinal fluid And secondly, flight, 
fatigue, mental or physical, and sudden neivousness may cause the decom- 
piession to become more tense very lapidly However, an abnoimal psycho- 
genic background in thiee patients is ceitainly the exception rather than the 
rule In not more than one, oi at most two instances, was the patient highly 
emotional On the othei hand, these sudden changes may he merely effects 
that are superimposed upon the underlying condition with another explana- 
tion Noi IS there any leason to believe from a study of these patients that 
the underlying condition can he dependent upon any obstruction in the big 
venous sinuses, for the Queckenstedt test is usually made routinely and has 
never been positive Othei etiologic factors are entiiely unknown 

That all of these cases have, oi have not, the same underlying cause I do 
not know We ma)'' well he dealing with a condition that has more than one 
underlying anatomic oi etiologic basis The facts do not permit discussion of 
this thought They behave in much the same way, except in degiee and 
duration Four cases with signs and symptoms of lesser degree weie observed 
without opeiation and lecovered in a few months One was so fulminating 
that blindness of one eye lesulted m two months, and three months after a 
seemingly complete lecoveiy, with a collapsed decompression, the pressure 
again suddenly became extieme and vision was abolished in the remaining 
eye, within another month the pressuie again returned to, and has since 
remained, noimal, with partial retuin of vision in this eye Despite every 
search no cause of the original or subsequent inci eased piessuie could he sug- 
gested She was a veiy placid girl and only 13 years old (Case 12) 

One patient feels that “after reading 01 talking to people the decompres- 
sion may get as tight as a drum, and within two minutes it may be perfectly 
soft ” He also thinks that nervousness (he is not of neivous temperament), 
or getting in or out of a cai, will cause a sudden inciease m the piessure He 
also thinks the decompi ession is more tense when he is constipated Anothei 
patient who is chronically constipated does not think there is any relationship 
between the degree of pressure and her constipation, nor is there any appieci- 
ahle difference 

In only one case is there reason to consider an inflammatory lesion, such 
as an encephalitic process, as a possible factor m this condition In Case 5 
the cell count (36) and globulin were increased, and a year later the cell 
count was still 16 It may well he that this case diffeis from the others, 
although the end-iesult is essentially the same Certainly there have been 
numerous neurologic complaints in this case, although no objective findings 
Indeed the history m the case is not unlike that of multiple sclerosis , hut aftei 
five years she is again without neurologic symptoms It is worthy of note 
also that this patient went a year with her intermittent pressure and without 
diminution of vision On the whole, the peiiods of inci eased pressuie may 
well have been of short duiation 

Nor can it be denied that syphilis is a factor in Case 16, in which the 
Wassermann leaction from both blood and cei ebrospinal fluid was positive 
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In none of the remaining cases, however, do the examinations of the spinal 
fluid suggest an underlying inflammatory lesion of any type 

That the inci eased pressure usually sets its limit within the bounds of 
relief afforded by a subtemporal decompression is indeed surprising In one 
case this was certainly not true, for the vision was lost when the decompression 
became more tense than any I have ever seen , recovery of vision followed 
the spontaneous relief of the underlying condition It is quite certain that 
vision and probably even life itself weie spared by the decompression that 
had been made 

The significance of papilledema in these and other cases of suspected 
intracranial pressure should be emphasized Needless to say there is no dif- 
ference between the ophthalmoscopic picture in these cases and those due to 
tumors, for both are due to intracranial pressure There is another ophthalmo- 
scopic picture, however, where a differential diagnosis is all important, i e , 
optic neuritis Although it is, at times, possible by the ophthalmoscopic 
studies to differentiate between a mechanical papilledema due to pressure and 
the local one of optic neui itis, this is usually not true In fact in a condition 
so serious, I should rarely feel safe in depending exclusively upon an ophthal- 
moscopic examination for the differentiation of these two lesions But the 
differential diagnosis can be, and always should be, made by directly ascertain- 
ing the inti acranial pressure 

The diagnosis of this condition is made by the ventriculograms and by 
measurement of the piessure of the cerebi ospinal fluid It may be reasoned 
that a tumor is leally present and has been overlooked If ventriculograms 
are pioperly made and carefully interpieted, no single brain tumor can fail 
to escape diagnosis and localization It is possible for multiple metastatic 
tumors to exist throughout the brain and not appreciably deform the ven- 
tricular system Moi cover, most of the cases in tins group have stood the 
test of time It is not conceivable that tumors would be disclosed after several 
years 

Visualization of the lateial cerebral ventricles should be made by injecting 
air into them directly (not by lumbar puncture) If the ventricular system is 
normal a tumoi can be excluded with absolute certainty If there then re- 
mains any doubt whether the intracranial pressure is increased, a lumbar 
puncture can then be safely performed and the pressuie measured To inject 
air in the presence, or suspected presence, of intracranial pressure is far too 
dangerous to be justifiable The secondary spinal puncture for pressure read- 
ings can be made immediately or a few days later — I usually prefer the latter 
though the severity of the symptoms may dictate its prompt performance 
When the lateral cerebral ventricles are small the indications of increased 
intracranial pressure from the ventricular puncture may be absent or equiv- 
ocal, It is for this reason that so many of these cases have had the spinal 
in addition to the ventricular puncture Given increased pressure plus papille- 
dema the diagnosis and indications for mechanical treatment are clear 
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Without inci eased pressure it is equally evident that the ophthalmoscopic 
pictuie is one of optic neuritis and opeiative treatment is contraindicated 

The periodic natuie of the attacks, and also the permanency of cure in 
four cases known to have remained well without tieatment, lead one to 
suspect that this condition may be a very common one and that only the most 
severe grades fall into our hands , and that many of the transient, unexplain- 
able headaches may leally be instances of this condition, though in lessei 
degree 

Discussion — Dr Wilder G Penfield (Montreal) I should like to ask 
Doctor Dandy if he feels that there may not be an inciease in subdural fluid 
m those cases Occasionally it does happen secondary to an inflammatory 
process m the mastoid or one of the sinuses, or secondary to trauma, that 
theie IS definite increase of subdural fluid The subdural fluid has a higher 
protein content which is unable to pass through into the subarachnoid space 
because of the presence of that piotein Such fluid escapes at decompression 
and the piessuie is leheved It is difficult to be sure, in any surgical approach, 
where fluid comes f i om 

Dr Alfred Adson (Rochestei, Minn ) There is no question but that 
this group does exist In addition, I think probably we also have had the 
experience of examining patients who have come with the symptoms of intra- 
cianial pressuie and even localizing evidence, and have used venti iculography 
in connection with exploiation, at which time no tumoi was found A biopsy 
made in conjunction with exploiation lesulted in the report of inflammatory 
tissue, and I have had the same patients return several years later seeking 
medical release in older that they might be accepted for life insurance It is 
very evident that these patients did not have biain tumors and that some of 
these undoubtedly had localized encephalitis We have encountered a number 
of cases of retrobulbai neuritis m which theie were choked disk and evidence 
of intracranial pressure It was oui impression that probably we were dealing 
with some type of leptomeningitis 

Dr Walter E Dandy (Baltimoie) closing I can answer Doctor Pen- 
field’s suggestion very positively When a temporal lobe is exposed, one can, 
of course, see where the fluid is coming from, and it is always from the sub- 
arachnoid space You can clearly see it coming through the arachnoid 
membrane 

I do not think Doctoi Adson’s suggestion of encephalitis probably belongs 
in this group Certainly the effects of an encephalitis would not exist over 
as long a period as five, six or seven yeai s I think that is a different lesion 
But neither would it account for the very sudden fluctuations m the size of 
the decompression for which the only explanation I can offer is that it prob- 
ably has some relationship to the intracranial vascular bed How could a 
decompression use in two or three minutes and then fall in the same length 
of time, except from a sudden change m the vasculai bed^ There could 
scarcely be a rise and fall in the amount of cei ebrospinal fluid so rapidly 
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THE PLACE OP EXPLORATORY OPERATION IN THE SURGERY 

OF SUBPHRENIC ABSCESS 

A EEPORT OF NINE NEGATIVE EXPLOR\TIONS 

Edwin P Lehman, M D 
UNncnsiTi, Va 

FROM IIIE DFPWTMFNT OF aURGERS A\D ^l^ECOLOGl , UMl I RSITl OF \IRGI\rA SCROOI. OF MFDICtNP UNUFnSITl, \ 

The difficulty of diagnosis of subphiemc abscess is emphasized by all who 
have vviitten on the subject Reports in the literature, howevei, cover almost 
without exception only those cases in which diagnoses wei e correct Inasmuch 
as no one has heretofore reported Ins failures as well as his successes, there 
IS no way of estimating how difficult the diagnosis of subphrenic abscess 
actually is It is appaient that only such complete presentation can furnish 
a compiehensive view of the diagnostic pioblem The piesent study presents 
nine cases of operative exploration of the subphiemc space for abscess in 
which no infection w^as found, and compaies them with 20 cases of proven 
subphiemc abscess It approaches the subject, therefore, from a new dnec- 
tion, being in part lather a study of the diagnosis of subphrenic abscess than 
a study of the disease itself 

Operative exploiation of the subphiemc space has been suggested by 
several authors as a means of diagnosis to leplace exploration by aspnation 
As these authors have had leason to suggest the employment of exjiloiatory 
operation, they must also have had difficulties in diagnosis Furthermore, it 
seems a logical piobability that they must have exploied at times without 
finding abscess And yet, 111 this legard also, the literature is almost silent 
In addition to the comparison of pi oven cases with cases mimicking the clini- 
cal picture of subphrenic abscess, the piesent study will considei the propriety 
of exploratory opeiation 111 the diagnosis of this condition on the basis of 
the nine negative explorations 

The 20 cases of pi oven subphiemc abscess (here compaied ivitb the nine 
cases in which exploiation levealed no abscess) have recently been presented 
from the usual point of view by Lehman and Aicher*’ The review of the 
total senes of 29 cases reveals a surprisingly imperfect attainment of diag- 
nostic accuracy (Table I) Of the 20 cases of proven abscess, three cases 
were not operated upon the diagnosis having been missed In two others, 
opeiation was perfoimed under mistaken diagnosis These five cases, to- 
gethei with the nine negative exjilorations, yield 14 inconect diagnoses as 
compared with 15 coirect diagnoses (51 7 per cent coirect) * 

* In addition there were studied 19 cases in which the diagnosis of subphrenic abscess 
was considered or made, but in which the final diagnosis is unknown This group is not 
included here for obvious reasons Were the correctness of diagnosis in this group known, 
the above percentage might be altered m either direction 
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Table I 

MATERIAL AND ACCURACY OP DIAGNOSIS 


Group I — Subphrenic Abscess* 

(1) Operation 

(a) Correct diagnosis 15 

(b) Incorrect diagnosis 2 

Total 17 

(2) No operation 

(a) Diagnosis at autopsy 2 

(b) Diagnosis in chronic stage i 

Total 3 

Grand total 20 

Group II — Negative Explorations 9 

SUMMARY 

(r) Correct diagnoses 15 

(2) Incorrect diagnoses 

(a) Missed when present 5 

(b) Operation when not present 9 

Total 14 


* This diagnosis is limited to abscess in the three suprahepatic spaces and 
includes no infrahepatic abscess {Cf reference 6 ) 

In contrast, howevei, the hospital moitality late foi 17 cases of proven 
subphienic abscess opeiated upon is more satisfactory than is the diagnostic 
1 ecoi d This 1 ate, 23 5 pei cent, is about three-quartei s of the average post- 
opeiative hospital mortality as calculated by Ochsner and Claves'* from 
summation of an extensive literature, and less than the corresponding moi- 
tality in 22 of 27 individual reports tabulated by them The possible 
significance of the combination of poor diagnostic results with a satisfactory 
recoid of suigical treatment will receive comment later 

Neither the correct diagnoses nor the errors of diagnosis 111 the cases 
herein studied mirror the diagnostic acumen of a single surgeon Seven 
visiting surgeons aie responsible for decision as to tieatment of the cases, 
although a few of the operations were actually pei formed by lesident suigeons 
(Table II) An analysis of the distribution of eirors indicates that the 
surgeons with the gieatest opportunities foi diagnosis have made the highest 
pioportion of errors and that the pioportion of errois is, among these men, 
surprisingly equal 

The diagnosis of subphrenic abscess depends upon three mam factois 
(l) Demonsti ation of a preexisting disease commonly associated with the 
onset of subphrenic infection , (2) physical findings, and, (3) roentgenologic 
manifestations A comparison of these factors m the cases proven to have 
subphrenic abscess with those in the cases pi oven not to have this condition 

515 



EDWIN P LEHMAN 


Annals of Surcory 
October 1937 

will next be attempted A fourth factoi frequently emphasized, namely, the 
couise of the disease, is admittedly extremely variable^ and does not lend 
itself to analysis 




Table 

II 




DISTRIBUTION OP ERRONEOUS 

AND CORRECT 

DIAGNOSES 




AMONG SURGEONS 

RESPONSIBLE 




Abscess 

Abscess 





Present, 

Present, 





Other 

Diagnosis 





Diagnosis 

Not 



Correct 


Made 

Made 

Negative 

Total 

Diagnoses 


(From 

(From 

Explorations 

Wrong 

(From 

Surgeon 

Group I) 

Group I) 

(Group II) 

Diagnoses 

Group I) 

A 

0 

2 

6 

8 

7 

B 

0 

0 

2 

2 

2 

C 

I 

I 

1 

3 

2 

D 

0 

0 

0 

0 

2 

E 

0 

0 

0 

0 

I 

P 

0 

0 

0 

0 

I 

G 

I 

0 

0 

I 

0 

Totals 

2 

3 

9 

14 

15 


In Table III are compared the known etiologic factors m 20 proven cases 
of subphrenic abscess (Group I) and the supposed etiologic factor in cases 
wrongly treated as subphrenic abscess (Group II) Many of the same 
common etiologic conditions are present m each gioup, and the proportional 
distributions are roughly similar 


Table III 


PRECEDING DISEASE REGARDED AS ETIOLOGIC 


{Groups I and 11) 

Disease 

Group I 

Group II 

(i) Peritonitis from 

(a) Appendicitis 

9 

3 

(b) Salpingitis 

0 

2 

(c) Septic abortion 

I 

0 

(d) Empyema of gallbladder (?) 

0 

X 

(e) Acute pancreatitis 

I 

0 

(2) Perforation of 

(a) Duodenum, ulcer 

2 

I 

(b) Bowel, gun shot 

I 

0 

(c) Cecum, carcinoma 

I 

0 

(d) Liver, gun shot 

0 

I 

(3) Operation on 

(a) Biliary tract 

3 

I 

(b) Pylorus 

I 

0 

(4) Unknown 

I 

0 

Totals 

20 

9 
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In compaiing the clinical data in the two groups (Table IV), uneven 
thoioughness of notes has made two assumptions necessary In items one to 
foui inclusive, if neithei positive nor negative statements are recorded, the 
case IS entered m the column “Not noted ” In items six to nine inclusive, 
if theie IS a lecord of examination of the thorax, it has been assumed that all 
unmentioned findings are absent, whether or not a negative statement is made 
In two cases, no record of thoiacic examination is available 

Table IV 

COMPARISON OF CLINICAL DATA 

{Groups I and II) 




Group I 



Group II 





Not 



Not 

Signs 

Present 

Absent 

Noted 

Present 

Absent 

Noted 

I Elevation diaphragm 

10 

5 

5 

5 

2 

2 

2 Fixation diaphragm 

2 

7 

II 

2 

I 

6 

3 Tenderness Subphrenic 







area 

4 

I 

15 

3 

I 

5 

4 Tenderness and spasm, 







abdomen 

12 

0 

8 

3 

0 

6 

5 Dullness over Thorax* 

5 



3 



6 Abnormal breath sounds 

7 

II 

2 

6 

3 

0 

7 R&les 

4 

14 

2 

3 

6 

0 

8 Pleural rub 

I 

17 

2 

0 

9 

0 

9 Altered voice sounds 

3 

15 

2 

0 

9 

0 

Average highest W B C f 


16,800 



17,200 


Average highest fever f 


102 8° F 



102 8° F 



* Not clinically interpreted as elevation of the diaphragm 
t Highest in the penod just before operation 


In the interpretation of Table IV, one must bear m mind that in 25 out 
of the entire 29 cases the diagnosis of subphrenic abscess was considered, and 
that, therefore, failure to note the presence of the classical signs m most 
instances probably signifies then absence The figures presented cannot, of 
course, be of statistical significance It is intended only to present the general 
diagnostic patterns in the two gioups, the similarity of which is at once 
obvious In view of Ochsner’s^ emphasis on tenderness over the sub- 
phrenic area as the most important sign of subphrenic infection, it is interest- 
ing that three cases in Group II revealed this finding None of the three 
suffered from abscess of the liver Although the propoition of cases m 
which no notation was made on this point is too high to permit conclusions, 
yet it IS further suggestive that, whereas in one-thiid of the cases pi oven to 
have no subphrenic abscess this sign was present, it was recorded in only 
one-fifth of the cases of proven abscess 

In the comparison of roentgenologic diagnosis in the two groups (Table 
V), it must be remembered that the commonly accepted usefulness of the 
roentgen ray in the diagnosis of subphrenic abscess depends, in large part, on 
the thoroughness with which examination can be made The roentgenologist is 
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frequently so handicapped by the illness of the patient, that fluoroscopy is 
impossible, or that only bedside examination is permitted Furthermore, in 
some instances, loentgenologic examination may piecede operation by several 
days No attempt has been made to separate the cases studied inadequately 
by the roentgen ray, from those that weie able to undergo complete examina- 
tion, inasmuch as the factois leading to inadequate examination operated 
about as fiequently in the cases of subphrenic abscess as in those without 
subphrenic abscess \Vhen we compaie the two groups, the similarity of 
the patterns presented is again striking Without assumption of statistical 
significance, it may be pointed out that subphrenic abscess was suggested 
roentgenologically m 89 per cent of the cases 111 which it was absent, and in 
76 pel cent of the cases in which it was present 


Table V 

COMPARISON or ROENTGENOLOGIC DIAGNOSIS 
(Groups I and II) 


Group I 


Positive Diagnosis 8 

“Suggestive" or "Consistent with” 2 

Alternative diagnoses (one subphrenic abscess) 3 

Subphrenic abscess not suggested 4 

No conclusion o 

No roentgen ray 3 

Totals 20 


Group II 

3 

4 

I 

0 

1 
o 
9 


The data so fai piesented have seived only to bring to a focus the 
admitted difficulties of diagnosis of subphrenic abscess by comparing the 
diagnostic elements m a group of cases of proven abscess witb those in a 
group 111 which the absence of subphrenic infection was demonstiated Cer- 
tain individual cases, familiar to every surgeon, only sharpen the focus The 
actual final diagnoses m the group undei consideration reveal that fluid in 
the chest and abscess of the liver most often mimicked the signs of sub- 
phi enic abscess (Table VI) The differential diagnosis between abscess high 
in the liver and subphrenic abscess has appeared impossible to more than one 
observer ^ Of the two cases in which the final diagnosis was undetermined, 
one died of continued sepsis and no autopsy was permitted The other is 
classified here only for want of a better category This patient appears also 
m Group I He was operated upon by the anterioi transpen toneal route 
and an anterior subphrenic abscess was drained He continued to have fever 
up to 1035° F, and it was feared that a posteiior, undrained abscess was 
also present A posterior extraserous exploration ® 12 days after the anterior 
operation, revealed the posteiior portion of the right subphrenic space to be 
free from acute disease The cause of his fever which continued for 19 days 
longer was never determined, and he ultimately recovered 
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Table VI 

FINAL DIAGNOSES IN CASES PROVEN NOT TO HAVE 
SUBPHRENIC ABSCESS 


{Group 11) 

I Fluid in chest 

1 Simple effusion i 

2 Empyema 

(a) Simple 2 

(b) Interlobar i 

4 

II Liver abscess 3 

III Undetermined* 2 

5 

Total 9 

* See text 


The dilemma presented by the difficulties of diagnosis of subphrenic 
abscess has been met in past )''ears by diagnostic aspnation Although most 
surgeons condemn this piocedure for either its uselessness^® or its dangei, 
or both, the need for some positive means of diagnosis is so gieat that com- 
promises m Its use are often suggested The commonest of these compro- 
mises is the proviso that aspiration be undertaken only if operation imme- 
diately follows^, ® If aspiration may cause contamination of a clean 
pleura, which is the danger feaied, then it is hard to see how operation, 
immediate or not, can prevent such contamination Another compromise 
suggested for the same purpose is aspiration by an extraserous route ^ ® No 
one has reported on the lesults of this method If it is difficult to find a 
subphienic abscess with a needle introduced diiectly through the chest, it 
would seem a mattei of remote chance if any but the largest abscess could 
be encountered by a needle pushed upward fiom below the twelfth rib In 
a word, it is probably sound doctrine to discard without compromise aspi- 
ration for diagnosis of subphrenic abscess 

In these confusing cases, then, there remains only exploiatory operation 
But exploratory operation cannot be accepted as a proper means of diagnosis 
unless it can be shown not to entail a prohibitive risk There is nothing 
m the literature that throws any light on risk in the type of case which 
may simulate subphrenic abscess Russell,^^ Schwartz,^- Doherty and Row- 
lands,- Ochsner and Giaves,® Janz,"' and Overholt and Donchess^® all sug- 
gest the piopnety of the procedure None except Doherty and Rowlands- 
report failure to find abscess at operation, and their report is limited to 
the statement that they have three times opeiated with negative findings 
Analysis of the mortality in nine negative explorations should offer evidence 
as to the propriety of diagnostic operation 

The crude hospital mortality of this group is 55 5 pei cent (Table VII), 
a figure which at first glance would tend to discredit exploiation However, 
the apparent causes of the deaths of these patients, proven at opeiation 
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in one case and at autopsy in two cases, are conditions which in themselves 
carry a high mortality J\Ioreover, the interval between exploration and 
death in four out of five cases, ie, ii, 17, 51 and 18 days respective!} — 
suggests that in each instance the patient died of the disease for which 
operation was wrongly undertaken and that the operation could have had 
little to do in determining the fact of death, although it might have hastened 
to an indeterminate degree the time of death In the remaining case, 
the interval between exploration and death was only three days Here we 
cannot absolve the operation from apparent blame, even though m this 
instance it demonstrated that the patient was suffering from a disease almost 
certainly fatal m itself It must be remembered that all these patients were 
extremely ill, suffering from multiple pathologic conditions (Tables III 
and VI), and that the operations were regarded in several instances as 
desperate remedies Although figures of the present magnitude are of no 
final significance, they suggest that exploration of the subphrenic space has 
had surprisingly little apparent effect on the death rate 

Table VII 

CAUSE or DEATH AND INTERVAL BETWEEN OPERATION AND DEATH 
IN CASES EXPLORED WITHOUT EINDlNG ABSCESS 

{Group II) 

I Mortality 


Total negative explorations 


9 

Total hospital deaths 


5 

Mortality 


55 5 % 

Cause of Death Interval between exploration and death, and method of final diagnosis 


Days between 

Final 


Exploration 

Diagnosis 

Cause of Death 

and Death 

by 

Liver abscess, multiple 

3 

Operation 

Liver abscess, multiple 

II 

Autopsy 

Pneumonia and empyema 

17 

Autopsy 

Pulmonary embolus 

51 

Clinical 

Undetermined (continued sepsis) 

18 


No attempt is made to correlate the types of operation 

employed 111 this 


senes with the mortality, as the methods are too diverse among so few 
cases As experience has grown both with operation for actual subphrenic 
abscess and with exploration for supposed subphrenic abscess, opinion has 
become crystallized that the principles enunciated by Nather and Ochsner® 
are sound — namely, the employment of local anesthesia and the extraserous 
approach It is believed that only adherence to these principles will justify 
exploratoiy operation under any circumstances 

Comment — In a general discussion of the place of exploration in the 
diagnosis of subphrenic abscess, the cases in vliich exploration mil be under- 
taken may be profitably divided into three categories (i) Those in which 
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subphrenic abscess is actually uncovered, (2) those in which the symptoms 
and signs are due to liver abscess, and (3) those m which they are due to 
infection above the diaphragm In the first category, of couise, explora- 
tion becomes therapy In the second category, a properly placed explora- 
tion may also permit therapy In a recent case of gunshot wound through 
the liver, included in Gioup II of this series, in which symptoms, signs, 
and roentgenologic findings were entirely chai acteristic of subphrenic ab- 
scess, exploration of the subphrenic space, which showed no infection, pei- 
mitted drainage of a large solitary abscess of the liver with ultimate recovery 
of the patient Only the third category, then, offers an important possi- 
bility of doing haim rather than good by exploratory opeiation 

In the earlier expeiience coveied by this leport both radiologist and 
surgeon were disturbed by the failure to find an abscess when abscess had 
been diagnosed Confidence m diagnosis evapoiated, and the present study 
resulted From it the conclusion has been leached that a salutaiy lack of 
confidence m diagnosis must lemain as the normal approach to these diffi- 
cult paraphienic problems Regret is experienced if exploration is nega- 
tive, but such an outcome is no longer shocking The recognition of ex- 
ploratory operation as a lelatively safe court of final diagnostic appeal has 
furnished a sense of assuiance in the approach to problems of infection in 
the region of the diaphragm that neithei clinical methods noi roentgenologic 
evidence can fuinish It should be emphasized that exploration is justified 
only as a court of final appeal, but it should further be emphasized that 
appeal to that com t need not be too long delayed 

It IS geneially agieed that one great cause of failure to diagnose sub- 
phrenic abscess is failure to think of it as a possibility In four of the five 
cases of proven subphrenic abscess in which diagnosis was not made, the 
possibility was not considered If one is on the alert for subphrenic abscess, 
earlier operative treatment on the average should result, and mortality should 
thereby be lowered By the same token, a greater number of negative ex- 
plorations should be performed It is too much to assume fiom the figuies 
presented herein that the low operative mortality in pi oven abscess (23 5 
per cent), and the relatively large numbei of negative explorations, bear 
any relationship to each othei It is suggested, however, that larger sta- 
tistics might well demonstrate such a lelationship 

Finally, it may be repeated that there is no way accuiately to compare 
the present unquestionably poor diagnostic record with experience at other 
clinics Every commentator emphasizes the difficulty of diagnosis, but no 
commentator has heretofore attempted to measure the difficulty by reporting 
errors as well as successes The question is piesented in the hope that 
this confession may lead to further studies of the same nature It is further 
hoped that the percentage of correct diagnosis in other hands may prove 
to be greater than the slightly bettei than 50 per cent reported here (Table 
I) Even if it IS considerably greatei, there will ceitainly remain cases 
in which exploration must be undertaken in the absence of positive diag- 
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nosis, and there will probably lemain cases in which a positive diagnosis 
IS proved by opeiation to be fallacious In conclusion, it is hoped that 
the place of exploiatory operation undei such circumstances may receive 
more adequate discussion than has heietofore been accorded to it 

REFERENCES 

^Bogart, L M Subphrenic (Subdiaphragmatic) Abscess Am Jour Surg, 26, 467, 

1934 

“ Doherty, W D , and Rowlands, R P Subphrenic Abscess Brit Med Jour , i, 
168, 1931 

“Elsberg, C A Contribution to the Pathology, Diagnosis, and Treatment of Subphrenic 
Abscesses after Appendicitis An>.als or Surglr\, 34, 729, 1901 
^Gatewood Subphrenic Abscess Am Jour Med Sci , 180, 398, 1930 
“Janz, G Uber subphrenische Abszesse Arch f khn Chir , 178, 482, 1934 
“Lehman, E P, and Archer, V W Suprahepatic (Subphrenic) Abscess Southern 
Surgeon In press 

LeWald, L T Subphrenic Abscess and Its Differential Diagnosis Roentgenologicalb 
Considered Arch Surg , 10, 544, 1925 

“Nather, C, and Ochsner, A Retroperitoneal Operation for Subphrenic Abscess Surg, 
Gynec , and Obstet ,37, 665, 1923 

“ Ochsner, A , and Graves, A M Subphrenic Abscess Analysis of 3372 Collected and 
Personal Cases Annals 01 Surge3«\, 98, 961, 1933 
“ Overholt, R H , and Donchess, J C Subphrenic Abscess New England Jour Med , 
213, 294, 1935 

Russell, T H Subphrenic Abscess Annals of Surgerv , 90, 238, 1929 
“Schwartz, J Suppuration in the Subphrenic Region Arch Surg, 20, 317, 1930 
“ V Szaesvay, I Zur Klimk der subphrenischen Abszesse Beit z khn Chir , 160, 

591. 1934 

“ Personal communication 

Discussion — Dr How-^rd Lilienthal (New York) I feel that 
subphrenic abscess comes under the head of thoracic surgeiy, as well as 
abdominal suigery I should like to say a word about the matter of diag- 
nosis, paiticulaily m 1 elation to the induction of pneumopei itoneum, fol- 
lowed by a 1 oentgenologic examination in the upright position Yon will 
find that theie will be an era of transpaiency above the livei and below 
the diaphragm, vhich you can make out if there is no abscess If there 
IS an abscess this transparent aiea will be absent and, also, if the patient 
has pleurisy, which is common enough, suppuiative or not, on account of 
the piesence of the subphrenic abscess, you will be able to establish the 
probable diagnosis On the contiaiy, if there is a sacculated low empyema 
a supraphiemc empyema, then the an bubble will be an almost positive proof 
that no subphrenic abscess is present 

I feel very strongly concerning the technic of opeiation You have 
heaid what both Doctor Lehman and Doctor Ochsner have said against a 
tiansverse appioach As a thoracic surgeon, I believe that the simplest 
and pel haps the safest method is a transthoi acic approach by the following 
method The patient is pi one with a bulky pillow under bis belly, so that 
his pelvis IS high and his head down This tends to force the lower pleural 
layers togethei It is known as Elsberg’s position One then makes a 
lesection, sa}--, of the ninth or tenth rib — I usually lesect the ninth nil— 
a fanly long piece under local anesthesia, and enter the pleura deliberately, 
without any danger of invading the subphrenic space The external layer 
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of the pleura is then sutured to the internal layei of the pleuia — not the 
visceial pleuia Aftei that has been done, and a piece of gauze laid over 
the sutuie line, the pleura-covei ed diaphragm is veiy cleaily seen, and one 
IS perfectly safe in undertaking aspiration You will not only asceitain 
whether or not there is a subphienic abscess, but whethei or not there may 
be a liver abscess with oi without subphremc pus If one does not find 
anything by aspiiation, he may be cpiite suie pus is piesent, peisonally I 
have no hesitation m incising the diaphiagm It is a simple enough thing 
in these circumstances to suture this incision if desiied, and I believe that 
I have saved patients who probably would not have been saved had the 
exploratoiy operation pioved negative m spite of the presence of abscess 

Dr Edwin Beer (New Yoik) As a diagnostic aid m obscuie cases 
of suspected subphienic abscess, it seems to me we have all forgotten Carelh’s 
work on peiirenal insufflation We are studying the possibility of lecog- 
nizmg these subdiaphiagmatic closures by exudate and abscess by this method, 
having found that these perirenal insufflations with an, carbon dioxide, or 
oxygen outline not only the kidneys and the adienal gland in most cases, 
but fill out the spaces directly under the diaphiagm I would, theiefore, 
recommend this piocedure for diagnostic trial I think we are going to 
have some veiy satisfactory lesults to leport 

Dr Alton Ochsner (New Oileans) It is indeed giatifying to leain 
that exploiatoiy opeiations aie being used for subphienic infections Sev- 
eral yeais ago, m studying this pioblem, I reviewed the literature and found 
that the aveiage length of time following the initial infection was appioxi- 
mately four months It varied fiom a few weeks to over 14 months 

It IS only by the exploiation of the subphremc space that one can diain 
a subphienic abscess early enough I think it is impoitant to stiess that 
in the subphienic space, as elsewhere m the body, infections occui which 
subside spontaneously We veiy frequently make a diagnosis of subphremc 
infection 111 which we feel that the infection has subsided spontaneously 
under conservative theiapy, and it is only aftei obseivation of these patients 
for a period of a few days or possibly a week oi moie that we feel justified 
in exploring the subphremc space 

Doctoi Lehman has referred to the diagnostic sign of peisistmg tendei- 
ness In cases of subphienic space infection following appendicitis we have 
found the persistence of tenderness over the light twelfth iib to be the 
most important diagnostic sign This is usually elicited only on deep, fiim 
pressure, and not by superficial pressuie 

I want to subsciibe also to the lack of danger of exploiation, if the ex- 
ploiation IS done extrasei ously In our own clinic we have exploied five 
of these patients and have not found abscesses Two of them have subse- 
quently died, both from hvei abscesses, which weie not lecogmzed The 
otheis have gotten well spontaneously of an undetei mined infection 

Dr Edwin P Lehman (Univeisity, Va ) closing Doctoi Ochsner and 
I have had a good many aiguments about the diagnostic impoitance of ten- 
derness over the subphremc space, paiticularly ovei the twelfth rib behind 
Our experience has been that this finding is not as useful as he feels that 
it IS It seems to me that, if tenderness is absent m a number of cases in 
which pi oven abscess is present, and piesent m a numbei of cases in which 
there has been no abscess, as shown in the material presented, it is difficut 
to base a diagnosis of subphremc infection upon this sign 
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An interesting case m point was that of a boy who had a spieadmg peri- 
tonitis from appendicitis who was treated conservative^^ and localization 
followed The abscess was diained, and his tempeiatnre came down to 
noimal Two or three days latei it began to rise The first thing thought 
of was subphrenic abscess, and for six days the entire staff seaiched for 
tenderness over the subphrenic space On the seventh day tenderness ap- 
peared, and a well-established abscess was drained, which had unquestionably 
been present for nearly a week It is, therefoie, not wise to depend too 
completely upon this sign 

In regal d to the use of pneumoperitoneum in diagnosis as mentioned 
by Doctor Lilienthal, practically all the cases reported weie acute cases 
with intra-abdominal infection still active, and we have not used it for 
that reason Peritonitis will piobably pi event its use in the type of case 
favoiable foi treatment, that is the early case 

I have had no experience with Doctor Beer’s suggestion 
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DURING OPERATION 

Claude S Beck, M D , and Frederick R Mautz, M D 

Cleveland, Ohio 

FROM THE LABOn\TOR\ OF SURGICAL RESEARCH M ESTCRV RESERVE UNIVLRSITV SCHOOL OF MEDICINE AND THF 

UNIVERSITY HOSPITALS, CLEVELAND, OHIO 

We are recording observations such as one might make during an opeia- 
tion upon the heait They aie of some practical value m the suigery of that 
organ 

The Effect of Exposiue of the Heait — When the heart is exposed at 
opeiation, the pressure upon the oigan is changed from the subatmosphei ic 
pressuie that noimally exists in the mediastinum to the pressure of atmos- 
phere With noimal lespiratory movements this pressuie fluctuates between 
minus 4 and minus 8 cm of water When the heart is exposed, this oscillating 
negative pressure is increased to an almost constant atmospheiic pressure 
A definite compression eflfect is pioduced by this increment of pressuie from 
the atmosphere and is manifested by a corresponding use m venous pressure, 
a slight tiansient fall in arteiial piessure, and, in some experiments, a measur- 
able 1 eduction in caidiac output ^ The noimal heart can tolerate these altera- 
tions without difficulty The question aiises as to whethei a failing heart 
can tolerate this compression as readily as a normal heart We believe that 
a failing heait may not be able to do so We know of two instances in which 
death occurred after the mediastinum was opened, and it is piobable that 
atmospheric compression was the “final straw” that stopped the heart 

What IS the effect of exposing to the atmosphere a heait that is already 
compressed as by a scar or by fluid in the pericardial cavity^ Naturally, the 
total compression becomes the sum of the two factors For example, let us 
consider a heart that is compressed by a scai to the extent of 40 cm of watei 
When the mediastinum is opened at operation, the compiession rises to a 
mean piessure of about 40 plus 6 cm The compression has moved up closer 
to the fatal limit This increment of compression must be tolerated until the 
scar is removed Foitunately, this part of the opeiation is usually of brief 
duration 

It is interesting to note the effect of an pressuie in our patients who were 
opeiated upon Oui anesthetist, Mrs Gertrude Fife, has attempted to deter- 
mine alteiations m blood pressuie at the moment the mediastinum was opened 
Fourteen patients with coronal y sclerosis who were operated upon for the 
purpose of establishing a new blood supply to the myocardium were analyzed 
Seven of these showed a fall of 10 to 35 Mm of mercury m systolic pressure, 
three showed a fall of 4 to 10 Mm and four showed no change Seventeen 

* Aided by a grant from the Josiah Macy, Jr, Foundation 
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patients who ^\ere opeiateci upon for compression scars were analyzed in this 
lespect Foiuteen of these patients showed a fall in systolic pressure ranging 
fiom 10 to 6o Mm of meicui}^ and a fall m diastolic piessure \aiying from 
5 to 40 Mm of mercury Thiee patients showed no demonstrable alteiation 
in pressure The aveiage fall in the compression group was 33 Mm in the 
systolic pressuie and 13 Mm in the diastolic piessure In the compression 
gioup the blood piessuie leturned to its former level 111 two to ten minutes 
On the basis of these observations, it is interesting to note that the effect of 
atmospheric compression is moie pronounced m the patients who are suffer- 
ing fiom chionic compression than it is m the patients without compression 
of the heart 
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Chart i — The effect upon nrlernl tension 
produced bv IoctI pressure applied to the right 
leiitricle Signal nngnet indicates local pres 
sure time m seconds 


Chart 2 — The effect upon arterial pressure 
produced h> torsion of the heart Signal magnc 
indicates torsion tune in seconds Vote the 
sharp initial reco\er> followed bj a dela>cd re 
coserj m pressure 


Manipulation of the Hcait — The vaiious manipulations to which the 
heait IS subjected at opeiation can he classified under local pressure, angula- 
tion from its normal axis and torsion on its long axis These displacements 
ate produced in the dissection of scars from the heart, in the suture of caidiac 
wounds and m out opeiation of placing grafts upon the myocardium 

Local pressuie may he regarded as a form of local compression It may 
he produced by a fingei, sj^atula or letractor on the heart The walls of the 
tw'o amides readily yield to pressure from without because the pressure in 
the auricles is low The light ventricular wall also is readily inverted The 
capacity of each of these three chambers is easily reduced by pressure from 
the outside The effect is show n by a rise in the a enous pressure and a fall in 
the arterial pressure (Chart i) As would he expected, the left ventricle 
resists local pressuie much better than the other chambers do Local pressure 
IS also deleterious when it is applied over a coronary artery and can product 
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extrasystoles, tachycardia or ventiiculai fibrillation ^^'^e observed these re- 
actions in experimental animals and in patients 

Angulation of the heart is possible m thiee diiections The heart is not 
angulated posteiiorly at operation, although the entiie heart seems to fall 
somewhat postei lorly when the mediastinum is opened at operation Angula- 
tion to the left 01 light or lifting the heart fiom its bed pioduces a use in 
venous pressure and a fall m arterial piessure These dislocations are en- 
countered in the dissection of scars fiom the heait Dislocation to the left by 
retraction on the light ventricle pioduces great diops m arterial piessuie and 
it IS especially haimful These angulations produce their deleteiious effects 
by interfeience with blood flow thiough the great veins at the base of the heait 
Similarly, torsion of the heait, either clockwise oi countei clockwise, mteifeies 
with the blood flow thiough the gieat veins Torsion is encountered m the 
dissection of scars We have pro- 
duced It most commonly m ti action 
upon the scais adheient to the light 
lateial aspect of the heait With a 
left parasternal approach, exposuie of 
the right lateial surface is rendeied 
difficult because of the sternum We 
lotate the heait somewhat to get this 
exposure This manipulation is dele- 
terious and must not be prolonged 
(Chart 2) 

It IS of interest to note that a pull 
upon the apex m the long axis of the 
heart is not deleterious to the circula- 
tion (Chart 3) 

These deleterious i espouses by the 
heart produced by surgical manipula- 
tions should be heeded by the surgeon If they aie disiegaided, the aiteiial 
pressuie vanishes and the heart late becomes ii regular and rapid Auiiculai 
fibrillation and finally ventiicular fibi illation develop These seiious compli- 
cations can be avoided by giving the heart frequent rest peiiods In these 
periods of rest the operation is stopped and the operative field is piotected 
by a moist pack The response of the heart to peiiods of lest is shown in 
Chart 4 In our opeiatmg loom organization these rest peiiods aie detei- 
mined by oui caidiologist, Di Haiold Fed We believe that lest peiiods aie 
of very gieat impoitance for success m cardiac opeiations 

Swface Sfnmdation — The heart may receive many abnormal stimuli dur- 
ing the course of an operation These mechanical stimuli coming fiom the 
suiface of the heait aie not effective duiing systole, which is the lefiactory 
period of the heart beat, but many of them aie effective dm mg diastole Each 
extrasystole is followed by a compensatoiy pause One extrasystole with 
its compensatory pause produces a momentary diop m arterial piessure It 

527 









Chart 3 — The effect upon arterial pressure 
produced by a strong traction applied to the ape\ 
and exerted in the long axis of the heart Signal 
magnet indicates traction tune in seconds No 
significant change is produced The result oh 
tamed in this acute experiment is in agreement 
with the results of recovery experiments Dila 
tation, hypertrophy and failure of the heart do 
not occur after the heait has been attached to 
the diaphragm 
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has been our expeiience that these stimuli sent in over a period of minutes 

seriously aftect the heait Ii i egularities, tachycaidia and lov arterial pressure 
result 

Expel imentally, ventriculai fibi illation and amicular fibrillation have been 
pioduced by showers of stimuli sent m by suiface dissection These same 
reactions have been seen at opeiations on the human heait, and the surgeon 
and assistants should be on the aleit to note them 



Time in minutes 

Chart 4 — Response of nrtenal pressure during the resection of a compression scir 
Note the beneficial effect of rest periods 


These deleterious reactions from surface stimuli can be controlled m 
seveial ways One suggestion is to avoid producing the stimulus by touching 
the heart as little as possible Another suggestion is to give the heart frequent 
lest periods during the dissection Another method foi the control of leac- 
tions pioduced by suiface stimulation is by the use of procaine or metycaine 
applied to the surface of the heart” Two cubic centimeters of 5 per cent 
procaine hydrochloiide applied to the surface of the auricles and ventricles is 
effective in anesthetizing the surface of the heart and blocking the entrance 
of stimuli After procaine or metycaine has been applied to the epicardium, 
surface stimuli are no longer effective m producing extrasystoles The drug 
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quiets the heart rate very effectively Indeed, it can abolish auricular fibril- 
lation when appphed locally ovei the auricles (Chart 5) It is also effective 
in pi eventing ventricular fibrillation We do not mean to imply that the 
ventricles cannot be thrown into fibrillation after its use, but we have shown, 
repeatedly, that a minimal stimulus that throws the normal ventricles into 
fibrillation is not effective after the use of piocame Metycaine acts much 
as procaine, but is stronger and moie toxic One cubic centimeter of a 10 pei 
cent solution of metycaine can be safely used The action of these drugs is 



Chart 5 — Arterial pressure in an interesting experiment At i the ventricles 
were sent into fibrillation by a faradic current At z manual massage of the ventricles 
was carried out hlassage produced a blood pressure which ranged from 40 to 60 Mm 
of mercury, which preserved the viability of vital structures At 3, 4, and 5 an elec 
trie current nas sent through the heart for the purpose of stopping fibrillation These 
shocks failed Massage was continued At 6 procaine was applied to the heart and at 
7 another electric shock of the same strength was sent into the ventricles This was 
successful Note the hypertension produced by the anoxemia The heart beat is irregu 
lar, the auricles continue to fibrillate At S metycaine was applied to the heart and at 
9 auricular fibrillation ceased 

not unlike the action of potassium chloride upon the heart However, pro- 
caine or metycaine is more effective without producing the dilated, flabby 
heart such as results from the use of potassium chloride 

Vent 7 iaila} Standstill — ^WHien the pumping action of the heart ceases and 
the arterial pressure disappears, the ventricles either come to a complete stand- 
still or they go into mcooidinated fibrillary twitchmgs for a while before every 
vestige of movement disappears The fibrillary movements of the ventricles 
may continue over a period of 15 to 50 minutes (average 24 minutes) m the 
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anesthetized dog ^ Each of these phenomena, ventricular standstill and fibril- 
lation, means death unless something is done to restoie a coordinated heart 
beat 

We have had ventricular standstill develop in one human patient during 
an opeiation on the heart A compiession scar was being dissected from the 
heart when suddenly the heart stopped A few moments passed without 
recovery Manual massage of the ventiicles was carried out and m a few 
moments the ventricles began to contract again The heart continued to beat , 
the operation was completed and the patient lecovered During the past 12 
years we have seen ventricular standstill develop m an uncounted number 
of dogs Restoration of the heart beat with recovery occuried as a routine 
with cardiac massage and the use of epinephrine Epinephrine may be given 
m two ways when the heart is exposed We usually drip i cc of a i to 1,000 
per cent solution on the surface of the heart If this is not effective m a 
minute 01 two, l cc of the solution in 10 cc of physiologic solution of sodium 
chloride is injected directly into the right ventricular cavity Gentle massage 
IS continued about 40 to 50 times per minute When the epinephrine gets into 
the coionaiy arteries and into the myocaidium, the heait as a rule begins to 
beat Instead of the lestoration of a normal rhythm, the ventricles may be 
thrown into fibrillation, and when this occurs, an additional problem must be 
oveicome before lestoration of the heait beat is possible Laige doses of 
epinephrine may be lesponsible for the fibi illation However, recovery from 
standstill is almost always possible when it occurs experimentally at the 
Opel ating table 

It IS well known that ventricular standstill is the usual mechanism under- 
lying the transient syncopal attacks of heait block It is also produced by 
vagus stimulation When the ventiicles come to a standstill as a result of 
disease — pneumonia, myocarditis, etc — restoration of the heart beat by mas- 
sage and epinephrine may be only transient 01 impossible In recent months 
we have been having a new expenence with ventricular standstill brought 
about by the use of piocame and metycaine applied directly to the heart This 
will be discussed under ventricular fibrillation 

Veutuculm Fihullation — Ventricular fibrillation is characterized by in- 
cooidmated contraction of individual muscle fibers, and the fibnllating ven- 
tiicles aie totally ineffective m expelling blood In our experience, when 
It occui red m the dog it was always fatal and it always tei minated oui experi- 
ment In the cat the fibnllating ventiicles may recover a normal rhythm 
spontaneously In man ventricular fibrillation is fatal, or almost always fatal 
It occurs m a number of conditions In electiocution the ventricles as a rule 
go into fibi illation Experimentally an alteinatmg current applied to the 
heait readily sets up fibrillation (Chart 5) It is curious that a very strong 
curient may pass through the body and produce ventiicular standstill Spon- 
taneous recovery may take place and the ventricles may not go into fibrillation 
Mechanical stimulation of the heart can pioduce ventricular fibrillation as 
can electrical stimulation We have produced it repeatedly by mechanical 
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stimuli in our experimental work Stiipping the epicaidium from the heart 
can produce it 

Ligation of a coionary artery can pioduce ventnculai fibrillation In our 
experience, it always occurred when the common left coronary artery oi the 
left cii cumflex artery was ligated, and it usually but not always occuri ed when 
the descending ramus of the left common artery or the right coronary artery 
was ligated It always occuri ed when four or five peripheial branches of 
the coronary arteries leading to any pait of the myocardium weie ligated In 
patients with coronary sclei osis and angina pectoris, venti iculai fibrillation is 
the usual cause of death Contusion of the heai t muscle in dogs as well as m 
human patients can initiate ventricular fibi illation Reti action of the dog’s 
heait can pioduce fibi illation Chloroform anesthesia can induce it in the 
human being In general, two sets of conditions bring about ventnculai 
fibrillation One is electiical or repeated mecbanical stimuli sent in fiom tbe 
surface of the heart, the other is localized ischemia or anoxemia of the heait 
muscle It IS an interesting point that localized anoxemia seems to be moie 
conducive to ventricular fibi illation than generalized anoxemia of the heart 
muscle A localized aiea of anoxemic muscle, such as is produced by a con- 
tusion or by coronary occlusion (eithei experimental or in coronaiy disease), 
seems to become the focus for impulses that spread ovei the ventricles and can 
produce fibrillation Such an area of ischemic heait muscle acts not unlike 
a trigger zone When the entire heart muscle becomes poorly oxygenated its 
property of rhythmicity is not so leadily destioyed as when the ischemia is 
localized Generalized ischemia of the heart may be followed by ventricular 
standstill instead of fibrillation, although the lattei may occui 

Ventricular fibrillation occui s in many of the sudden caidiac deaths Sur- 
geons sometimes see it at the operating table It has occui i ed dui mg the use 
of the electric cautery, especially if the cautery is used neai the heart It may 
occur suddenly during the early stage of anesthesia ^ We have had it develop 
in three patients and perhaps it developed in a fourth patient A brief record 
of these experiences is appended 

ABBREVIATED OPERATIVE CASE REPORTS 

Case I — Operation for chronic cardiac compression due to generalized scar tissue 
around the heart In dissecting the scar from the heart, each pleural cavity was opened 
Positive pressure was applied by the anesthetist to inflate the lungs The heart suddenly 
stopped beating Massage and epinephrine did not revive the heart The electro- 
cardiogram taken at the time showed ventricular fibrillation When this operation was 
performed, we were not prepared to take care of ventricular fibrillation as we are now 
This patient, we believe, could have been saved 

Case 2 — The same type of operation was being carried out As the scar was being 
dissected from the region of the descending ramus of the left coronary artery, the heart 
suddenly lost its coordinated rhythm and its motion became incoordinated The dissection 
was immediately stopped and the heart spontaneously became rhythmic again The 
electrocardiogram proved that the ventricles actually fibrillated This is one of the few 
cases of ventricular fibrillation in man that recovered The operation was completed and 
the patient is now living 

Case 3 — Contusion of the heart had occurred m a steering wheel accident Dilata- 
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tion and failure of the heart occurred se%eral weeks later The ^entnclcs suddenl> ^^ent 
into fibrillation The heart was quickly exposed An electric shock sent through 
the heart and the heart was massaged Recovery uas impossible Mural thrombi were 
present in the right and left ventricular cavities Puhiionarj emboli were also present 
The heart suffered severe intrinsic damage and this might have accounted for the failure 
of the method to restore rhvtbm Procaine and metycaine were not used 

Case 4 This patient had chronic cardiac compression from a generalized scar The 
compression as measured by the venous pressure was 45 cm of w'ater, the highest degree 
of compression in our series of cases It was of long standing and the heart necessarily 
had undergone a marked degree of atrophy of disuse The scar W'as easilj resected with- 
out complication The atrophic heart was able to pump its increased quota of blood and 
was able to perform its increased quota of w’ork for eight hours after oiieration Then 
it suddenly ceased to function The house officer w'as with the patient at the moment the 
circulation ceased He took down the dressing and observed waves of movement over the 
soft precordium, which he interpreted as coming from ventricles that were fibnllating 
We have no electrocardiographic record in this patient to show ventricular fibrillation 
It does not make any difference whether the ventricles fibnllated or whether they came 
to a standstill In either event, we believe that this heart could be revived todaj by the 
application of methods that we have acquired The work load should have been reduced 
by venesection so that after the normal rhythm was restored the atrophic heart could 
carry on 


Methods foi the Conhol of Ventuculai Fib) illation — ^The physiologic 
studies carried out on this subject are most interesting The 1 eader is 1 eferred 
to the splendid work of Hooker^ and of Wiggers'’ and of their respective 
associates We should like to present a historical review of the subject and 
give propel ciedit foi the various advances that have been made, but we are 
unable to do this in tins communication We can give only a few generalua- 
tions on the subject The physiologists have contiibuted two methods foi 
defibnllation of the ventricles One method consists of bringing the heait to 
a complete and absolute standstill ivitli solutions of potassium chloride and 
then bringing about restoiation of noimal rhythm by solutions of calcium 
chloride The researches centered chiefly on concenti ation of solutions and 
on methods of administration Wiggers emphasized the importance of mas- 
sage in the method The pin pose of these studies was to make tlie method 
practical so that it might be applied to lesuscitate people who had been acci- 
dentally electrocuted Realizing that the circulation ceases as soon as the 
ventricles are thrown into fibrillation, one can appreciate the lequirements of 
success One requirement is immediate application, i e , within three to five 
minutes after the electrocution Insofar as we know, the method has never 
been successfully applied to a human being We gave the method a trial m 
the laboratory and were not sufficiently impressed with the results to see much 
in the way of practical application even with the heart exposed in the operating 
room 

The potassium calcium method was rather suddenly superseded by another 
method This method consisted of stopping the fibrillary movements by send- 
ing an electrical current through the ventricles and then restoring the normal 
rhythm by massage, a method that was described, in i899> Prevost and 
Battelh ^ This method was seen to be supeiior to the othei In a study of 
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this method, Hooker, Kouwenhoven and Langworthy^ recoided nine failures 
and 13 successful results, seven of which were transient so that there were 
only six successful experimental results of a permanent nature out of the 22 
experiments Wiggers subsequently repoited 40 successful results out of 
47 experimental attempts and makes the point that massage is important 
before the application of the shock rather than after We tried the method 
in the laboratory and found it to be successful m about half of the experi- 
ments We equipped ourselves so that we could use it on the human heart 
if it should be necessary at the time of operation A new development then 
took place m our laboratory, which has made the method uniformly successful 
Our failures with the procedure weie due to the fact that we could not always 
stop fibrillation with the electric shock and fibrillation must be completely 
stopped before one can hope for success 

It was shown by Mautz^ that procaine 01 metycame applied directly to the 
heart reduced the irritability of the myocardium very decidedly and that 
either of these drugs together with the electric shock could uniformly stop 
ventnculai fibrillation Therefore, we now have a method which in our 
hands is uniformly successful We believe that the surgeon should be equipped 
to use this method It might come to be applied not only to meet the emei- 
gencies occurring duimg operations upon the heart but also for othei sudden 
deaths occuri mg with the chest open It might find application in any sudden 
death We have in mind anesthetic deaths, especially from chloroform, and 
sudden deaths such as occur in status lymphaticus Perhaps the method can 
be used m resuscitation of the heart after removal of a pulmonary embolus 
The obstacle to success m pulmonaiy embolectomy is not so much the removal 
of the embolus and sutuie of the pulmonary artery as the revival of the heart 
beat We believe that a practical development will be made along these lines 
Our Piocedme foi Defibi illahon of the Ventncles — (i) Adequate aera- 
tion of the lungs This is possible only through an intratracheal tube and 
intermittent insufflation with air and oxygen This is the first step to be 
taken and requires preparation and an apparatus We routinely use an intra- 
tracheal tube during our operation of giafting a vascular bed upon the myo- 
cardium in patients with coronary sclerosis, so that if ventricular fibrillation 
should occur, the problem of aerating the lungs is immediately taken care of 
The adjustment of the apparatus for aeration must be perfect 

(2) Exposure of the heart and massage of the ventricles about 50 times 
per minute This will raise arterial pressure to 40 or 90 Mm of mercury 
(Chart 5) It must not be so vigorous as to bruise the myocardium The 
central nervous system is now being oxygenated and reflexes return Restora- 
tion of the coronary circulation brings oxygenated blood to the myocardium 
Restoration of circulation with oxygenated blood to the brain and to the 
myocardium is essential As long as it is carried out, recovery is a possibility 
even though the ventricles continue to fibnllate It is possible to continue 
this artificial circulation ovei a period long enough to wash out an overdose of 
anesthetic and long enough for drug effects to disappear Thus procaine or 
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iTietycaine may keep the heait at standstill while epinephrine might precipitate 
ventiicular fibrillation These dings gradually lose their effect as massage is 
earned out Befoie the next step is taken two things must be accomplished 
by the massage Fust, the dilatation of the heart must be overcome com- 
pletely This IS impoitant for success because a dilated heart is prone to keep 
on fibnllatmg Secondly, the heai t must have a good color A cyanotic heart 
IS also pi one to keep on fibnllatmg When both of these objects are accom- 
plished by aeiation and massage, the heart will show slow and coarse fibrillary 
movements 

(3) An electrode, pieferably of silver, measuimg about 25 square cm 
m area, is placed on each side of the heart and an electric cm rent is sent 
through the ventricles The electrodes need not be padded to prevent burning 
if there is a large area of contact with the heart The curient is ordinary 
alternating cm rent of 60 cycles and i to i 5 amperes The duiation of the 
curient is short, from o 5 to about two seconds 

(4) If the shock fails to stop fibiillation (Chart 5), the use of procaine 
is indicated Two cubic centimeters of 5 per cent solution are dripped upon 
the auricles and ventricles Massage as before until dilatation disappears 
Electiic shock is usually successful in stopping fibrillation If it is not, 2 cc of 
piocaine m 10 cc of physiologic solution of sodium chloride are injected into 
the light ventriculai cavity Massage until dilatation disappears Electric 
shock now will stop the fibrillation routinely in dogs 

(5) Eveiy vestige of fibiillary movement must disappear before there is 
any hope of success After fibrillation has been abolished and the heart is at 
a standstill, massage is used This usually starts a coordinated rhythm At 
this place m the pioceduie, epinephrine may be useful 

(6) After using procaine or metycaine upon the heart, ventricular fibril- 
lation ma)^ be converted into ventiicular standstill by the cm rent without 
restoration of any signs of contractility In this event massage is continued 
and a solution of calcium chloride is injected into the right ventiicle Wiggers 
used 5 cc of a 5 pei cent calcium chloride solution and o i per cent heparin 
injected into each ventricle Hooker and his associates used a weaker solu- 
tion, o 046 per cent calcium chloride in o 9 pei cent sodium chloride solution 
containing hepaim and epmephime This solution was injected under pres- 
suie into the central end of a carotid arteiy Arterial injection is not practical 
on a human patient Should there be occasion to resort to the use of calcium 
chloiide on the human heart, we would inject 5 or 10 cc of i per cent solution 
into the right ventricular cavity and repeat this if it were necessary 

It IS needless to say that throughout the entire procedure, massage of the 
ventricles is absolutely necessary to preserve the viability of the brain and the 
myocaidium We have succeeded in reviving hearts that were 111 ventricular 

*“With electrodes applied directlj to the heart, currents of 04 ampere for five 
seconds will cause fibrillation and currents of 08 ampere or more will stop fibrillation A 
current of 08 ampere will not induce fibrillation and a current of 045 ampere will not 
stop fibrillation” Quoted from Hooker, Kouwenho\en and Langworthj “ 
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fibrillation or standstill for periods as long as 30 minutes During this entiie 
period an arterial pressuie was maintained by massage of the heart We have 
been using this method of defibnllation for several months, and during this 
period we have fibnllated and defibrillated about 50 hearts with no failuies 
Many of these were done for purposes of demonstration to visitois during the 
course of an operation earned out for anothei purpose The dogs suivive 
and show no effects of it 

Control of Awicnlai Fib) illation — In our experimental work, the auiicles 
sometimes went into fibrillation as a result of operative tiauma, such as pio- 
duced by suiface stimulation and giaspmg the auiicular wall m a clamp foi 
retraction It was also seen sometimes when the heait had dilated and the 
arterial pi essui e was low When the venti icles fibi illated, the auricles might 
or might not fibnllate Sometimes the amides continued to fibnllate aftei 
the ventricles were thiown out of fibrillation by means of piocame hydio- 
chloride and electric shock (Chart 5) We found procaine efficacious m 
stopping auiicular fibi illation The diug is applied locally to the surface of 
each auricle 

This most interesting observation leads us to consider the possibility of 
treating persistent aunculai fibi illation in patients by a smgical method It 
may be possible to stop persistent fibrillation (m cases that do not respond to 
quimdine or digitalis) by alteiing the irritability of the amide by changing, 
in some way, the conduction pathway m the amides 

Postopei ative Considei aUons — ^Aftei opeiation certain alteiations m the 
heart action may be encountered In the experiments m which the coionaiy 
arteries were being occluded, tachycardia, auiicular fluttei, auiicular fibi illa- 
tion, ventnculai exti asystoles 01 ventricular fibrillation developed These 
reactions weie carefully observed and it was learned that qmnidine sulphate 
given by mouth definitely reduced these in itabihty phenomena ^ Qmmdine 
sulphate, in doses up to 30 mg per kilogram of body weight, m our animal 
experiments, given twice a day, has been found to be of definite value in 
controlling the ventricular tachycaidias and piesumably has prevented the 
development of ventricular fibrillation m boiderhne cases in which the myo- 
cardial damage was not too extensive Our obseivations on the use of the 
drug suppoit the clinical use of qumidine sulphate in patients with coronal y 
thrombosis We give quimdme as a loutine to all patients upon whom a heait 
operation is carried out A test dose of 3 gr is given in the aftei noon bef 01 e 
operation If the patient shows no untowaid reaction, 5 gi aie given at 
night, and 5 gr are given in the morning before operation If there aie 
frequent venti icular extrasystoles aftei operation, the admimstiation of the 
drug IS continued In one of our patients auricular flutter suddenly appealed 
after opeiation In this patient digitalis was given intravenously and the 
flutter promptly disappeared 

We found oxygen to be beneficial aftei a heart operation Our caidiac 
patients are routinely placed in an oxygen tent for seveial days after opera- 
tion To the coionary cases we give 300 cc of 10 per cent glucose intravenously 
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after operation Intiavenous solutions are not given to patients with com- 
pression because we believe an addition to the circulating blood volume may 
einbairass further a heart that is already dilated It would seem advisable 
in certain cases of compiession to reduce the circulating blood volume by 
venesection Venesection is indicated in patients in whom the heart has 
undeigone a marked degree of atrophy of disuse In conclusion we might 
note that our lesults insofar as mortality is concerned have definitely improved 
We have not had a fatality in the last 17 heart operations 
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coeur des mammiferes Comptes Rendus des Seances de L’ Academic des Sciences, 
129, 1267, December 26, 1899 

Discussion — The President, Dr Evarts A Graham (St Louis) 
This very beautiful work of Doctor Beck’s, only a small part of which he 
exhibited to us this afternoon, is contributing a very important chapter, I think, 
not only to physiology, but to clinical medicine and surgery as well 

Those of us who are interested in thoracic surgery particularly notice 
some of these deleterious effects on the heart which Doctor Beck has described 
here this afternoon, not only when operations are performed on the heart 
itself, but sometimes, for example, when in performing difficult operations in 
the thorax, particularly in the left thorax, it becomes necessaiy to get the heart 
out of the way in order to have better exposure 

I, at least, and I think that probably all of us who do a good deal of work 
m this field, notice occasionally some of these very serious effects which 
Doctor Beck has described We have likewise noticed that if the operation 
IS stopped momentarily, particularly if the retraction is stopped and the heait 
is given a rest period for a few minutes, and if this is repeated from time to 
time, the operation can often be transfoimed from an exceedingly dangerous 
one, which may prove fatal on the table, to one which will be well toleiated by 
the patient, and from which a perfectly normal recovery may be expected to 
occur 

I should like to ask Doctor Beck one question myself before throwing his 
paper open to general discussion, and that is whether or not he ever finds 
fatal cerebral embolism after massage of the heart that he demonstrated this 
afternoon m the moving pictures 

Dr Claude S Beck (Cleveland, Ohio) closing I can only say. Doctor 
Graham, that we have an uncounted number of dogs in the laboratory whose 
hearts have been fibnllated and defibrillated, and they appeal to be normal 
We have no evidence of cerebral embolus I must confess that we have not 
looked particularly for emboli, but the dogs are active and they seem normal 
We have lost three or four patients from ventricular fibrillation The 
discussion of these patients will be found m the article submitted 
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The committee m charge of the program felt that the developments in 
cancer have been so startling within the last few years, and are still show- 
ing promise of developing with perhaps an even more rapid late, that it 
was decided to devote an entire day to a consideration of cancer, not only 
to Its practical therapeutic aspects, but also to some of the newer developments 
concerning the etiology of cancer, which of course aie most remarkable We 
felt that m order to get an authoritative opinion concering some of the more 
recent, practical aspects of cancer, we should like to have some of the out- 
standing world authorities here as oui guests Accordingly, we invited Pro- 
fessoi Henri Coutard of the Curie Institute, Pans, and Mr Geoffiey Keynes of 
St Bartholomew’s Hospital, London, to come and address us 
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THE ETIOLOGY OF CANCER IN THE LIGHT OF 
OUR PRESENT KNOWLEDGE 
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Rochester, N Y 

FROM THE DEPARTMENT OF SURGFR\, THE UNIVEUSm OP ROClirSTER SCHOOL OF MFDICINE \ND DFNTISTRT, 

ROCHESTER, ^E^^ "iORK 

Malignant disease has been recognized and studied since the daAvn of 
medical history Keen observers from time to time called attention to the 
association of cancer with certain occupations Thus Percivall PotP noted 
that cancer of the scrotum occurred in chimney sweeps Gradually there 
developed a knowledge that some occupations cairied a definite cancerous 
hazard for those engaged m them This list of industrial and occupational 
cancers has grown to quite considerable proportions Although promising 
leads were thus available from the study of cancer as it occurred naturally 
in the human race, the greatest advances in our understanding of the cause 
of cancer came with the experimental production of it m animals 

Knowledge regarding the cause of cancer came to us from seveial 
sources The human family furnished examples of cancer m its natural 
origins It gave us evidence of the influence of constitution, race and en- 
vironment The potency of environmental factors was shown when man 
produced human cancer, unwittingly to be sure, but effectively, in many of 
his occupations Naturally occurring cancers m many species of the animal 
kingdom added to this information The artificial transfer of cancer to 
other animals of the same species gave possibilities for controlled observa- 
tions Hereditary influences could be more easily recorded in selected animal 
strains of known constitution And finally when cancer could be produced 
at will in various species of animals, a method was provided to test the 
cancer promoting powers of many different substances 

The attempt to glean from the literature the salient facts regarding the 
cause of cancer is a task which is well nigh impossible for any one individ- 
ual It presupposes that such an individual be conversant with such diverse 
subjects as heredity, biology, chemistry, pathology, metabolism, ladiant en- 
ergy, vitamins, viruses, enzymes and the internal secretions of the ductless 
glands The limitations imposed by such a formidable an ay accoidingly 
must be taken into account In addition to this, the possibility that one 
single agency should furnish the cause for the many diverse types of cancer 
IS remote However, the ultimate intei cellular change promoted by the 
varied cellular incitants may well be the same type of reaction 

Inciting Factois — ^The cancerous change in the cell may be initiated by 
many different forms of inciting factors It is possible to classify these 
agents undei three mam groups 
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(1) Physical 

a Traumatic 

b Thermic — cold, heat 

c Actinic — ultraviolet, roentgen rays, radium 

(2) Chemical 

a Stasis 

b Simple chemicals 
c Coal tars 

d Internal secretions — estrogens, vitamins 

(3) Biologic 

a Bacteria 
b Viruses 
c Helminths 

Combinations of (i), (2) and (3) 

The evidence that these inciting factors may operate in the production 
of malignancy has been gathered (a ) from human occupational cancers- 
(Table I) , and (b ) from studies on the origin of cancers 111 the human in 
association with the presence of these physical, chemical or biologic agents, 
( foi example, the well known Kangri cancer of the skin of the abdominal wall 
and inner sides of the thighs resulting from burns received m squatting over 
the basket braziers , the betel nut cancer of the cheek m the Far East , the 
liver cancers associated with fluke infestations, the jagged tooth, syphilis 
and cancers of the mouth, the cancers arising m scars and ulcers® the 
effect of sunlight on the skin® the arsenic cancers^^, the role played by 
helminths^® in human tumors, the endocrine factor m breast cancer^®, and 
the estimation of how much weight should be given to single traumas^^) , and 
(c ) fiom the experimental laboratories of the world where cancers have been 
produced in various species of animals by diverse carcinogenic agents 

Tablc I 


INDUSTRIAL AND OCCUPATIONAL CANCERS 


Occupation 

Inciting Agent 

Site 

Chimney sweep 

Soot 

Scrotum 

Copper smelter 

Arsenic 

Scrotum 

Coal tar distiller 

Tar, paraffin 

Scrotum 

Miner (cobalt) 

Dust (arsenic, cobalt, 
bismuth (?)) 

Radium emanation (?) 

Lung 

Aniline dye workers 

Fuchsm (?) (probably 
/ 3 -naphthylamine, 
possibly benzidine) 

Bladder 

Roentgen ray workers 

Roentgen rays 

Exposed skin 
Hand 

Mule spinners 

Oil 

Scrotum 

Paraffin workers 

Shale oil 

Skin 

Radium dial painters 

Radium, mesothonum 

Bone 

Outdoor workers 

Sunlight 

Skin 

Roentgen ray workers 
Radium workers 

Radiation 

Lymph nodes 
Bone marrow 


Author 

Pott 

Pans 

V Volkmann 
Harting and 
Hesse 

Rehn 


Fneben 

Southam and 
Wilson 
Scott 
Martland 
Many 
Many 


Date 

177s 

1820 

1875 

1879 


1895 


1902 

1922 

1923 

1931 

Years 

Since 

1900 
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Before 1916, the experimental production of cancer in animals ^\as prac- 
tically impossible Clunet^’ is credited with the induction of cancer in rats 
by long exposures to roentgen rays Fibiger’s^® well known experiments b} 
which he produced cancer of the stomach in rats which harbored an enc3'sted 
worm parasite also preceded the classical tar painting experiments of the 
Japanese investigators But the investigations of Ichikawa and Yama- 
giwa^'^ only 20 years ago launched an intensive progiam of experimental 
cancel research all over the world In the succeeding 15 years, 700 papers 
appeared m the literature dealing with the production of tumors by tar and 
tar products of unknown chemical formulae During the same peiiod, can- 
cel w'as produced by many other different agents of physical, chemical and 
biologic nature To select a few of these w'lll serve to em2)hasize this side 
of the problem Leitch^** j^^^ced human gallstones m the gallbladders of 
guinea-pigs, and cancer resulted after sufficient time had elapsed Bagg^® 
caused carcinoma to follow stagnation of the breast secretions by repeatedly 
bleeding without allowing the mice to suckle their young This result was 
also brought about by ligation of the nipples Berenblum-® by successive 
shoit applications of carbon dioxide snow to the skin of mice had car- 
cinomata develop at the site of injury This work was confirmed b}^ 
Mansens,^^ Roffo,-^ Findlay,-^ Putschar and Holtz,-"* and Herhtz, Jundell 
and Wahlgren-^ were among those who produced carcinomata and sar- 
comata in lats and mice following long exposures to sunlight or ultiaviolet 
light Daels,-** ovei a numbei of yeais, succeeded in causing sarcomata 
and caicinomata in mice, lats, and guinea-pigs by the introduction of glass 
tubes or collodion coveied thieads which contained ladium solutions 01 salts 
Biltiis"^ placed small amounts of ladium element 111 collodion sacs in the 
liver 01 kidney of guinea-pigs with lesultmg sarcomata of the kidney, car- 
cinomata of the bile passages, and malignant unidentified tumors of the 
spleen The malignancy of these growths w^as evidenced by wide metasta- 
sis Petrov and Krotkina-® put both empty and radium containing glass 
tubes into the gallbladdeis of guinea-pigs and had cancels grow equally in 
the control and ladiated groups Lacassagne”'’ caused sarcomata and car- 
cinomata in rabbits by irradiating by roentgen rays either infected or sterile 
inflammatory foci Ludin^** using roentgen rays caused osteogenic sai- 
comata m adult rabbits Schurch and Uehhnger®* used radium needles or 
mesothonum in Vaseline with diiect implantation to cause osteogenic sar- 
comata in rabbits Sabin, Doan and Forkner^^ succeeded in getting os- 
teogenic sarcomata in rabbits by intravenous injections of radium chloride 
and mesothonum Bullock and Curtis^^ produced sarcoma in the liver of 
rats by feeding them the eggs of the cat tapeworm The malignant tumors 
developed in the fibrous tissue of the cyst w^alls, the rat serving as an inter- 
mediate host These sarcomata proved to be very malignant and trans- 
missible by inoculation This furnished research laboi atones with an ex- 
cellent experimental material Cancers have been noted to arise aftei long 
continued apiihcations of heat, of simple acids, of simiile alkalis Cancer 
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IS claimed to have been initiated by various bacterial agents (Blumentlial 
Glover), though this work has failed of confirmation by other expert workers' 
There has been a great revival of interest m the etiologic factors due 
to the brilliant researches upon the chemistry of the coal tars Kennaway^^ 
had worked for several years on the crude pitches, oils, and tars as car- 
cinogenic agents He concluded that the carcinogenic principle must be 
among the unknown compounds in the coal tar, and that these compounds 
had remained unknown because they were unstable or in only minute quan- 
tities It was known at that time that several hundred substances had been 
identified in coal tar, though only appioximately loo had been isolated from 
it Accordingly, the chance of selecting the proper agent seemed impos- 
sible Mayneord had applied the fluorescence spectrum to this problem 
Hieger, another member of Kennaway’s group, became interested Kenna- 
way and Hieger published several papers upon the spectra of tars and 
oils In 1929, a German chemist Clar^° described a method for the 

synthesis of i 2 5 6 dibenzanthracene Hieger had previously noticed the 
resemblance between the fluorescence spectium of benzanthracene and that 
of one of his carcinogenic fractions of coal tar Consequently, he was on 
the lookout for pure chemical substances of this nature to test their potency 
as carcinogenic agents The alert, prepared mind was thus ready to make 
use of the purified chemical substance When 1256 dibenzanthracene 
was painted on the skin m a benzene solution, cancers were produced m 
mice^° A subcutaneous injection of the same substance m lard caused 
sarcomata in mice and rats The fluorescence spectra of active carcinogenic 
tar fractions showed bands at wavelengths 4,000, 4,180 and 4,400 angstroms 
By tracing the appearance of these bands m successive fractional distilla- 
tions and testing the carcinogenic potencies. Cook, Hewett and Hieger’’- 
were able to identify and isolate i 2 benzpyrene from the coal tar The 
numbering has been changed to 3 4 benzpyrene to conform to older usage 
in the literature This is the only potent carcinogenic compound which has 
been shown to be present in coal tar In its first isolation, i 2 benzpyrene 
represented about o 003 per cent of the original coal tar pitch Cook^^ noted 
that the phenanthrene ring system was common to practically all the car- 
cinogenic hydrocarbons But more important still, he suggested that this 
chemical group occurred m the sterols, the estiogenic hormones, the male 
hormones, and vitamin D Many other chemical substances have been tested 
for their cancer producing properties While certain others have been found 
with varying potencies— triphenyl benzene, tetra-phenyl methane,^^ o-ami- 
noazotoluene,^'’ styryl quinoline,^^ elc , the benzanthracene group still con- 
stitutes the most important group of carcinogenic chemicals An excellent 
presentation of this subject has been given by Cook, ef al'^^ Improved 
methods for the sjmthesis of these potent hydrocarbons have rapidly followed 
It was a natural step to attempt to produce a cancer-potent chemical as 
a degradation product of some normally occurring body constituent Con- 
sequently when the bile acids were split into cholanthrene, which has proved 
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to be a powerful carcinogenic agent, the possibility of such a natural e\olu- 
tion in the human body must be admitted 

Even more striking has been the production of mammary carcinoma in 
mice by continued stimulation of these glands by a normal hormone Leo 
Loeb'*® for years has furnished evidence of the effect of the ovaries on 
mammal y cancers in mice His experiments proved that the presence or 
the absence of the ovary determined the frequency of mammary cancer and 
the age at which it appeared Malignancy was further conditioned by heredi- 
tary factors Lacassagne^® injected massive daily doses of estrone ben- 
zoate in mice He thus kept the mammary glands under continuous stimu- 
lation by a physiologic agent He was able to show a progressive change 
of the breast through various stages to malignancy This result could also 
be brought about in male mice of a strain in which the females showed a 
high natural incidence of breast cancer Estrone seemed to act selectively 
on tissue connected with the genital apparatus as it produced changes in 
such other organs as the vagina, uterus and prostate An exception was 
noted m that the bladder epithelium also showed changes when there was 
retention of urine This work was confirmed on male mice by Gardner, 
Smith, Allen and Strong When estrin has been applied to the skin of 
mice for long periods, the effects were not on the local skin but on the 
tissues connected with the genital structure — breast, vagina, uterus m fe- 
males, prostate m males A comparative study of other estrogenic hor- 
mones was also earned out by Lacassagne,^® who demonstrated character- 
istic tissue changes in the mammary glands, uterus, prostate and hypophysis 
Each hormone showed some effects which differed from those provoked by 
the others The close similarity in chemical structure between tbe car- 
cinogenic hydrocarbons and the estrogenic substances received also a proof 
of similar physiologic action when it was found that some of these hydio- 
carbons could induce esti us An excellent review on estrogenic hormones 
and carcinogenesis has been presented by Leo Loeb In a comprehensive 
review, Taylor^® claimed that he could find no clinical evidence as yet of 
any specific endocrine dysfunction as a cause foi human breast cancer 
Evidence for the participation of othei ductless glands m the genesis of 
cancer has not been so pronounced It has been known, however, that many 
of these glands have interlocking relationships in the control of growth 
processes Michalowsky^® furnished indirect evidence of the action of a 
male hormone by the experimental production of teratoma testis in roosters 
When zinc chloride in 5 pei cent solution had been injected into tbe testes 
of his birds, teratomata developed, but only in the spring when the gonadal 
activity was at its height Bagg'^'^ was able to produce teratoma testis at 
any season by stimulating the testis ovei long periods with hormones from 
the anterior lobe of the pituitary gland The hormone alone could not bring 
about this effect Ferguson^® studied a series of human testis teiatomata 
He concluded that it seemed as if the embryonal types required prolan A 
essential to growth On tbe other hand, when laige doses of prolan 
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were used by Zondek, et al m mice with transplanted Ehrlich mouse can- 
cers these growths were slowed A similar retardation of growth was dem- 
onstrated by Duran-Reynals®'’ against the Brown-Pearce rabbit cancer This 
resulted when the tumor was mixed with a testicular extract — ^presumably a 
male hoimone effect 

The increased production of hormonal secretions by various tumors of 
the thyroid, adrenal, parathyroid, islands of Langerhans, etc , with demon- 
strable alterations m physiology, focused attention on this phase of the prob- 
lem Multiple cystic disease of bone has been reproduced experimentally by 
an oversupply of parathormone This condition, however, is merely a 
physiologic one which can be reversed by withdrawal of the stimulus So far 
as I am aware, no malignant tumors have been produced experimentally by 
any of these internal secretions 

Some recent expenmental work upon vitamin factors has been of ex- 
treme interest Adamstone®^ destroyed vitamin E in the diet fed to devel- 
oping chickens There resulted lymphoblastomata involving the heart, lungs, 
liver, spleen, pancreas, and gizzard m a large proportion of the experimental 
animals In contrast to this, Rowntree, et al administered vitamin E to 
white rats in the form of an ether-extracted crude wheat germ oil After 
I cc had been given in the food daily for ii6 days, spindle cell sarcomata 
of the abdominal cavity were found These could be transplanted to other 
animals The neoplasms grew rapidly and caused death Repetition of 
this work by Dorrance and Ciccone®^ showed tumors in loo per cent, trans- 
plantable in 100 per cent Other oils and purified wheat germ oil gave 
negative results Other papers hinting at an indirect effect through the diet 
were written by Watson and Mellanby,®*® and Bittner The former be- 
lieved that addition of a high proportion of butter induced a fatty condition 
of the skin (agreement with Roffo) , the latter, simply that improved general 
health caused more animals to live to the cancer age period 

It has been known for years that viruses can be provocative agents for 
the neoplasms of fowls In 1911, Rous®® demonstrated that chicken tumor 
No I could be transmitted by a cell free filtrate Murhpy®® succeeded m 
transferring it with desiccates in the same year Fowl leukemia was trans- 
mitted by means of cells and cell free filtrates as early as 1908 Since then 
many neoplasms of fowls have been investigated Over 27 tumors, mostly 
sarcomata, have been studied Most of the malignant tumors of fowls have 
been found to be transmissible by cell free filtrates and desiccates Com- 
prehensive reviews on the transmissible tumors of the fowl and on the na- 
ture of viruses have been made by Claude and Murphy'^^ and Rivers,'^^ 
respectively Research workers were greatly agitated when these discov- 
eries were first announced The solution of the puzzle of the etiology of 
cancer seemed to be at hand But it was not so simple Tlie mammalian 
tumors did not yield a filterable agent, the carcinomata, also, did not behave 

well in this respect , , , r ,, 

Recently interest has been aroused again by the discoveries of cell free 
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transmissible papillomata and fibromata m rabbits"^ Rous and Beard"' 
experimented with the Shope rabbit paiJilloma virus It was found that in 
the course of a few months many of these virus-induced papillomata became 
malignant squamous cell carcinomata The virus could not be reco\ered 
from the cancers but evidence of its presence was obtained mdirectl) b} 
serologic tests When the virus was injected into the blood stream of 
rabbits with tarred ears, it localized and caused both papillomata and can- 
cers to develop at once Berry and Dedrick"" killed the virus of infectious 
myxomatosis of rabbits by heat so that it was no longer effective in pro- 
ducing the disease They then mixed this inert myxomatous material vith 
the benign virus-transmitted Shope fibroma of rabbits and transformed it 
into a malignant myxomatous growth Recently a filter passing agent was 
shown to be associated with a cancer of the kidney in the leopard frog'® — 
Rana pipiens 

Evidence that the same cell free transmissible agents m fowls way be 
effective m eliciting a number of different histologic responses has been 
reported by several workers Oberhng and Guerin'^® have seen the agent 
of Rous’ sarcoma produce leukemia, as also that for the Murray-Begg 
endothelioma Meyer and Engelbreth-Holm®'* described erythroblastosis and 
sarcoma in their animals m response to the same agent In Furth’s series,®^ 
leukosis, sarcoma, endothelioma and fowl paralysis — all due to filterable 
substances — were recorded as following injection of one such agent Troi- 
sier®^ showed that the leukosis and sarcoma responses were interchangeable 
These observations may furnish support to the contention that viruses of 
different types reside harmlessly in the cells of the body much the same as 
bacteria m the intestinal tract 

It was discovered that tumors m fowls could be induced by the injec- 
tions of coal tar At once a search was instituted to find out whether these 
chemically induced fowl tumors could be transmitted by a cell free filtrate 
McIntosh®® claimed that he found such a property in the tumors of three 
fowls Peacock,®'^ m a very careful study on a large number of birds, was 
unable to confirm this Murphy and Landsteiner,®'’’ and Sturm and 
Murphy®® had previously been unsuccessful Murphy, ef al obtained 
purified solutions of chicken sarcomata which were cell free and protein- 
free yet carried the active agent Margaret Lewis®® confirmed this woik 
Andrewes®® claimed that the virus might still be present in tar tumors but 
not demonstrable by filtering He called attention to the fact that occa- 
sionally the Rous virus cannot be filtered , that the Mill-Hill fibrosarcoma 
of fowls was cultivated for three years before it could be filtered, and 
finally he showed that pheasants which had been inoculated with a hitherto 
nonfilterable tar induced sarcoma of the fowl, all developed antibodies wdiich 
would neutralize the virus of Rous sarcoma No i Normal pheasants had 
never demonstrated this ability Parsons®® believed that she transmitted by 
cell free filtrations a few sarcomata which had been induced in mice by in- 
jection of coal tar hydrocarbons The whole virus relationship to tumor 
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growth has been a very complex one Reviews of this subject by Andrewes"’ 
and Roiis°“ should be consulted 

In contagious lymphosarcoma of the dog all the characteristics of a true 
tumor have been elicited It can be transplanted to practically all normal 
dogs by living tumor cells An agent cannot be separated from the cells 
The condition can be transmitted by direct contact from the sexual organs 
where it occurs as a primary disease In this respect it seems to be a highly 
contagious venereal disease The tumoi cells seem to he tiansf erred directly 
to open ulcerating areas 

Common characteristics which can be demonstrated from the intei action 
of these inciting agents upon the cell in the production of cancer can be 
summed up briefly as follows 

Eveiy potentially growing cell can be made to undergo neoplastic change 
(Ewing first called attention to malignancy as a universal cell potentiality ) 
Differentiated tissues must first undergo disorganization before acquiring 
growth qualities 

The action of the inciting agent must he long continued and unremitting 
(The viruses offer an exception to this ) 

The inciting agent must injure but not destroy the cells 
The same inciting agent may initiate neoplastic change in different types 
of cells Depending upon the type of cell with which the agent comes in 
contact, chance appears to be an impoitant factor in the histologic type of 
neoplasm produced 

Species differences in cellulai i espouse must be explained by possession 
of cell resistance oi cell susceptibility probably on the basis of hereditary 
constitution 

Carcinogenic action of these inciting factors cannot be explained as 
simply due to chronic irritation All irritants do not produce cancer 

Time of action of the inciting factoi is important, not age of the animal 
per se 

Specific endocrine substances seem to have a more pronounced effect 
against the tissues upon which they normally act as a stimulus 

When there has been a certain summation of action upon the cell, the 
change produced m it pioceeds inexorably regardless of whether the inciting 
factor IS withdrawn 

The inciting factors act upon the cells to set off an intracellular mecha- 
nism which IS handed down to all future cell descendants 

When this mechanism has been provoked the inciting agent is no longer 

necessary 

The fundamental cause of cancel is an intracellular change which be- 
comes self perpetuating 

We will now turn to a consideration of this phase of the problem 
The Fundamental Change— hW students of the cancer problem agree 
that the inciting agents bring about an intracellular change which is the 
process of importance It constitutes the malignant change Although it 
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has become possible to induce this malignant change at will b} an increas- 
ing number of carcinogenic agents, the nature of the malignant change still 
.emains baffling There is nothing which the microscopist can identify with 
certainty as the beginnings of this change This change from an ordcrl} 
pattern to one without regulation is self-perpetuating All the cells de- 
scended from those showing the malignant change retain the same qualities 
They almost invaiiably reproduce the same histologic structure and bleed 
tiue to type This has been observed m transplantable neoplasms wdnch 
have been carried m experimental animals for 30 j^ears Factors which 
bear on the behavioi of the cell under impact from the inciting agents may 
be biologic or chemical in natuie It thus becomes necessary to take into 
consideration the effects of the hereditary constitution , the internal cell 
metabolism , changes m the chemical balance which influence cell grow th , 
and the viius problem 

Evidence that the hereditary constitution has a beaiing on the cancer 
pioblem comes from several directions Existing human cancel statistics 
and records have very little value because of many inherent eirors But 
the accurate study of cancel ous families may be of value This is especially 
tiue where a study is made of specific organ types of cancer in relation to 
families®® And when families have a ceitam soit of tumor wdiich is not 
common, the familial incidence becomes significant It is generally ac- 
cepted that certain tumors have a tendency to appear in ceitam families 
Glioma of the retina, multiple nemofibromatosis (v Recklinghausen), mul- 
tiple cartilaginous exostoses, and multiple polyposis of the intestine are well 
known examples of tumors which have a decided family incidence The 
list might be extended to cover multiple benign cystic epithelioma, xeroderma 
pigmentosum, and hereditary telangiectases There aie thiee possibilities 
(i) That the tumois themselves aie inherited — the offspring having the 
neoplasm ab inito This is exceedingly raie but some congenital tumois 
aie known (2) That a tendency towards the innate condition is trans- 
mitted (3) That a reduced lesistance to those factors causing tumoi for- 
mation IS handed down®® The two lattei types would probably be leferred 
to by most w^riteis as increased susceptibility and diminished lesistance 
According to some geneticists, these terms are really an expiession of the 
amount of inciting factois and the length of time through wdiich they act 
Additional evidence on the human heredity factors can be supplied by a 
study of the neoplasms arising m identical twins ®®' ^®® These individuals 
possess the same hei editary pattern In some cases there have been simul- 
taneous and symmetrical occuriences of similai tumois in each one of the 
pair These cases furnish sti iking evidence of the similarity 111 heieditai}- 
cell response In othei cases the appearance of the neoplasm 111 one of the 
pan may be delayed, 01 it may nevei aiise Such instances serve to illus- 
tiate the impoitance of inciting or enviionmental factors 111 contrast to the 
constitutional ones 

The most impoitant way to study the factors of cell inheiitance is 
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through animal experimentation Tyzzerioi and Murray^^^ were among 
the first to note that spontaneous breast cancers tended to have a familial 
distribution in their stocks of mice This was confirmed by Leo Loeb and 
Lathrop^®^ who segregated families of mice m breeding experiments Maude 
Slye^o* demonstrated that cancer not only ran in families of mice but that 
a tendency to specific types was definitely inherited by certain strains She 
concluded that the tendency to develop cancer was a unit recessive character 
handed down in inheritance Little^®^ was the first to insist that strains 
with genetic uniformity be used for this work These strains could be pro- 
duced by close inbreeding of brother to sister or progeny to parents The 
variants were in this way reduced and the strains became homogeneous 
Pedigreed tested strains of high and of low spontaneous neoplasms were in 
consequence available for experimentation By crossing such strains a hy- 
brid strain was provided which showed a large number of cancers — dis- 
proving the unit recessive charactei of Slye Matings of females from high 
breast cancer strains with males from low cancer strains gave hybrids in 
which the females showed spontaneous breast cancer proportional to the 
strain from which the female parents were derived If the males from the 
same high strain were crossed with low strain females the incidence of 
spontaneous breast cancer in the hybrids was greatly diminished This 
type of inheritance followed the maternal line and was nonmendehan in 
character It established the existence of genetic influences outside the 
chromosomes It has been shown beyond question that in heredity mam- 
mary and nonmammary tumors differ in many important respects The 
formation of mammary tumors is, to a large extent, dependent upon the 
interplay between constitutional and internal secretory, i e , environmental 
factors There is a definite relationship between the amount of breast 
tissue and the functioning of the ovary as previously discussed in the castra- 
tion experiments of Loeb This point received a striking confirmation 
in the experiments of W S Murray He showed that castrated male 
mice of a high female breast cancer strain could be made to develop cancer 
of the breast when ovaries had been successfully implanted in them The 
work of Lacassagne®° also bore this out That the constitutional factor 
must also be considered is proved by the experiments of Fekete and Green 
In a genetically susceptible strain, blockage of the mammary ducts with milk 
stagnation was influential in determining the site and time at which mam- 
mary tumors appeared But the same measures did not cause tumors in 
hereditarily resistant animals which ordinarily did not develop such tumors 
Baggi®9 was able to mask the extrachromosomal influence described above 
by subjecting the mammary glands of the hybrid strain to abnormal ovarian 
stimulation This was done by rapid breeding and nonsuckling This pro- 
cedure combined with selective breeding may make it possible to further 

standardize high and low tumor strains 

In a study of the genetic aspects of mouse leukemia ]\IacDonell noted 
that the incidence of leukemia nas quite different if the transmission was 
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from the male or from the female Since the chromosomal mechanism is 
shared by fathers and mothers alike, the implication is clear that besides the 
familiar chromosome transmission, there must be some nonchromosomal 
mechanism Clara Lynch^^^ proved that different strains of mice reacted 
quite differently m their susceptibility to tumors, both spontaneous and tar 
induced Susceptibility seemed to be organ specific, chemically induced lung 
tumors appearing in higher proportions in those strains vhich had a high 
spontaneous lung tumor incidence Dunning, Curtis and Bullock^^- pro- 
duced tumors m mice and rats of different genetic strains by injections of 
diben/anthracene and benzpyrene m one or more loci Many histologic 
types of tumor were produced by these agents They concluded that the oc- 
currence of malignancy was a universal cell characteristic — that the his- 
togenefeis depended upon the fortuitous exposure of the various types of cells 
to the iiritant, and that the occurrence of malignancy was not influenced by 
age, sex or genetic constitution 

The development of certain tumors m heredity experiments has been 
reported in the biologic literature Stark^^^- discovered a malignant 
melanoma of the fruit fly It was sex-linked and lethal, killing one-half 
the males Another benign not sex-lmked melanotic tumor was also de- 
scribed These tumors have been carried on by inbreeding for 17 years 
Gordon*^^^ developed general melanosis with tumor-hke growth m hybrids 
of Mexican kilhfishes The macromelanophores were heritable, sex-lmked 
and dominant 

From this partial review on the influence of heredity the following sum- 
mary may be made 

The laws of genetics are quantitative and statistical 
To satisfy their requirements it is necessary to deal with large numbers 
The strains used should be as pure and as free of variables as possible 
The hybrids from these strains can then be analyzed 
Factors can be sorted out and manipulated by backcrossing breeding 
experiments 

Human statistics are inaccurate, incomplete and unsatisfactory 
The numbers are generally too small to be significant 
Well kept family records with high tumor incidence may be useful, espe- 
cially for specific types at specific age periods 

The occurrence of rare types of tumors m the same family indicates a 
hei editary influence 

Some types of new growth are known to have a familial incidence — mul- 
tiple exostoses, polyposis, xeroderma, etc 

Identical twins should furnish ideal material for the study of constitu- 
tional factors 

Inciting (environmental) factors may accentuate the speed of a reaction 
destined to occur at a later date 

Study of experimental heredity m animals has revealed strains of high 
and of low cancer incidence 
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Specific types of cancel seem to have definite familial lelationships 

Ihe tendency to develop cancer appears to be oigan specific 

Under ordinary conditions of life, development of spontaneous tumors 
follows a w'ell defined pattern 

Extrachi omosomal influences on neoplastic development can he demon- 
strated by noting differences in lines descended from the male or female side 
of a known genetic strain 

Identification of the internal secietion of the ovary as such an extra- 
chromosomal factor has been proved for breast cancers 

Susceptibility and resistance to cancer must be multiple factors in 
inheritance 

Susceptibility to development of neoplasm can be hastened by applica- 
tion of inciting agents 

Extrachromosomal factois can be masked by the application of strong 
inciting factors 

Strains resistant to the spontaneous development of cancer can be ovei- 
whelmed by a strong stimulus and made to produce cancer 

In this sense resistance and susceptibility are relative terms 

Cancer is not handed down in heredity as such Cellular susceptibility 
or resistance to environmental factors are probably the mechanisms 
concerned 

The cancerous change is thus probably the result of an interplay be- 
tween constitution and environment 

Inherited susceptibility to cancer may never appear if tbe individual is 
protected from adverse environmental stimulating factors, or if the proper 
age period is not attained 

Inherited resistance to cancer can be broken down by the application of 
repeated strong inciting factors , as is to be noted in the case of roentgen 
lays, occupational cancers, etc 

The studies of Warburg^^’’ apparently opened a promising new lead 
m the study of the fundamental intracellular change which had taken place 
111 cancerous growths The demonstration that cancer cells possessed a 
mechanism that allowed them to split up sugars in the absence of oxygen 
was arresting When he added the information that there w^as also a marked 
quantitative difference in the ability to use sugar a great advance seemed 
imminent These properties were soon found to be present m most actively 
growing normal cells In some tissues such as the retina, these chemical 
changes w'ere a normal mechanism Furthermore, m some neoplasms these 
characteristics were absent Such results caused investigators to proceed 
cautiously m this field A great deal more study can be profitably put on 
this phase of the question 

Investigatoi s have been interested m tissue stimulators and inhibitors as 
possible factors m the production and the control of neoplasms for several 
years Among these studies, those of Burrows, of Waterman, of Chambers 
and Scott have been consistent and of high quality Murphy and Ins co- 
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workers^^® began to extract fo\Nl sarcomata in an attempt to separate in- 
hibiting factors Such an agent ^\as found It ^\as capable of neutrali7ing 
the causative agent of fowl sarcomata but vas also potent against the 
growth of transplantable mouse saicomata^'’ This showed that the in- 
hibiting substance was not species limited A more extended search was 
then started to find such substances capable of inhibiting giowth in trans- 
plantable mammalian carcinomata Normal animal embryo skin and placenta 
yielded such extracts which inhibited transplantable mouse carcinomata but 
had no effect on transplantable mouse sarcomata It w'as necessar} 

to use desiccated material to get the optimum effect, fresh tissues not prov- 
ing very potent In the moie recent reports ether-soluble fractions of pie- 
lactating mammary gland had strong stimulating propeities when tested 
against mouse cancers , and ether-msoluble fractions had strong inhibitors 
The aqueous extract of this tissue had both stimulators and inhibitors 
which partially neutralized each other Moiton and Beeis^”'^ exti acted 
material from fresh human connective tissue which had powerful inhibitors 
when tested against Rat Carcinoma No 256 A most extensive and elabo- 
rate work on these substances has been pioduced by Maisin and his co- 
workers They demonstrated that practically every oigan contained both 
growth-inhibiting and gi owdh-promotmg factors They also showed that 
most gi owth-promoting substances were watei -soluble and relatively in- 
soluble in ether, whereas the inhibiting substances w^ere ether-soluble but 
foi the most part insoluble m acetone They used taried animals as test 
objects and the growth substances w'ere fed to them in their diets They 
proved that these giowth substances can pass the stomach and intestinal 
mucosa without being destioyed This scatteied selection fiom the literatuie 
will emphasize the lelatively new aspects of the problem There has been, 
as yet, only a piehminary scratching of the sui face in this promising field 
of research Much work of a chemical nature has been done in attempting 
to solve the riddle of malignancy Voegtlin’s’-"’ leview^ of this phase of the 
subject should be consulted by every one mteiested in the cancer pioblem 
Theoues to Explain the Fundamental Change — Many men have specu- 
lated upon the internal cellulai change that is cancer First of all, theie 
aie so many types of neoplastic growth that it is quite unlikely that cancel 
IS a unit disease, having a common etiology It is much more probable that 
the etiologic factois vary from organ to organ The nature of the intimate 
cellular changes, however, transforming the noimal cell into a malignant 
one,^“® may be the same whatever the tissue, organ or species The older 
writeis have stiessed some phases of the cancer problem wdnch still have 
an important place in the considei ation of etiology There is little doubt, 
foi example, in the conectness of Cohnheim’s theoiy that tumors may 
develop from masses of simple 01 complex tissue misplaced during em- 
biyonal development These cells furnish the nidus of incompletely or- 
ganized tissue upon wdnch inciting factors may have a more rapid action 
The dermoids, branchiogenic carcinomata, salivary gland tumois, the tumois 
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m the adrenal or remnants of the urogenital apparatus are striking ev- 
amples McFarland, et a! have offered support for a rational explana- 
tion on the origin of basal cell carcinomata founded on such a basis Bill- 
roth claimed that without previous changes in the originating tissue cancer 
did not exist This would account for the increased chances for malig- 
nancy supervening upon previously damaged tissues such as cancers in 
roentgen ray dermatitis, osteogenic sarcomas upon Paget’s disease of bone, 
etc In fact, many of the carcinogenic hydrocarbons, tars, viruses, hor- 
mones, first prepare the tissues for the malignant change by disturbing their 
normal relationships— keratoses, papillary cysts, etc The chronic irritation 
theory and the loss of cell regulation — disorganization — still have a definite 
place in the etiology for some types of growth Even now Reimann^-’® con- 
stantly stresses that the mam difference between normal and cancerous tis- 
sues IS the failure of the latter to completely differentiate and organize 
This was Hansemann’s old plea, that the cells had lost their normal differ- 
entiation, specific function, and organization — a process which he called 
anaplasia The resulting cells failed to have their proper balancing factors 
so that they escaped from the restraining influence of the organization As 
a result, bizarre, irregular, asymmetric and multipolar mitoses could fre- 
quently be demonstrated in these lawless tissues The organizer tissues of 
Spemann may have a bearing on this problem At present this question is 
difficult to handle because most of our knowledge in testing for organizers 
is through the amphibians In these animals many tissues, even boiled or 
dead human material, will act as organizers 

Many writers believe that the essential change must be a somatic muta- 
tion The faithful transmission of the malignant qualities of the cells from 
generation to generation , from animal to animal in transplantation, over 
many years indicates that the cells breed true This indicates surely that 
the tumor cells must differ genetically from those of the normal tissues 
from which they arose But since also the sex cells are not involved in 
this process, it must be a somatic cell mutation Boveri had a theory 
that cancer was a chromosomal aberration or a gene mutation This can- 
not be proved by genetical methods for cancer cells do not reproduce sex- 
ually It IS only by sexual reproduction that nuclear changes can be dis- 
tinguished from plasmatic ones Experimentally it has been possible to 
produce mutations by roentgen rays The experiments of the Furths and 
Butterworth,^^^ by which 15 times as many ovarian tumors, eight times 
as many cases of myelosis and seven times as many lymphosarcomata were 
caused in roentgen ray treated animals as m the controls are very suggestive 
Lewis^^“ does not believe that there is any proof that chromosomal or 
gene alterations are responsible for malignant cells The chromosomes are 
numerous and small (48 m the human) and it will be a long time before 
they can be analyzed in any way comparable to that of the giant chromo- 
somes of the salivary glands of the fruit fly He concludes that the chromo- 
some or gene alterations have nothing to do with the origin of malignancy 
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There are amazing alterations in some of the chromosomes and the c\ tologic 
charactei of malignant cells does not seem to depend on the exact com- 
plement of chromosomes The chromosomal alterations are ‘:3'’mptoms and 
not the cause Probably the change m malignanc) is primarih a cyto- 
plasmic one Pohtzer^^* says that there are undoubted carcinoma cells of 
normal chromosome content Polyploid, and other bizarie forms are fre- 
quent But since abnormal forms can be found in tissues A\bich are not 
malignant and since abnormality is not constant even in cancer tissue, this 
point cannot be used as a definite diagnostic factor Ehrich”^ says that all 
the known carcinogenic agents set up chromosomal disturbances All can- 
cers he examined had nuclei either twice or foui times as large as those of 
the mother cell 

Mendelsohn^®"’ believed that he could tell when the onset of inahgnane\ 
was about to occur m cysticercus cysts in the rat He judged this b} the 
presence of abnormal mitoses m the inflammatory reaction about the cjsts 
It was not noted in ordinary inflammatory reaction due to mustard Druck- 
reyi^c thought that malignant transformation was an n reparable nucleai 
defect Levine,^ in beautiful study of the cytology of cancer, found many 
aberrations in the chromosome pattern but an astonisbing degree of con- 
stancy and specificity in all the transplants This was contrary to \vhat one 
would expect from the exceedingly variable chromosome relations of the 
tumor cells He concluded that there was no i elation between polyjiloidy 
and the etiology of cancer It has been showm that even when an animal 
tumor had been treated by sublethal doses of roentgen rays so that growdh 
was checked and biopsies showed great abnormalities in man) of the cells, 
on subsequent inoculation the tumor resumed its growth The chromosome 
pictuie was no more abnormal than if it had not been rayed Radiation did 
not produce a chromosomal mutation in this case Warren^®® w’as able to 
differentiate carcinomata from sarcomata and lymphoblastomata by meas- 
uring the angles of the mitotic spindles m malignant cells 

The diiving force resides within the cell but there is no evidence that 
the inciting agent is a part of the process once it has been initiated Wlierc 
it IS possible to accurately measure the inciting agent it has not been found 
within the cell once malignancy has become well established In an attempt 
to prove whethei the cancer change arose from a chemical interaction be- 
tw^een the carcinogenic hydrocarbons and tbe body cells, tests w^ei e made 
by tbe fluorescence spectrum In this Avay as small quantities as o 0004 mg 
could be detected After the fifth to sixth generation tiansplants of 
dibenzanthracene induced tumois, Lorenz and Shear^^® failed to find any 
evidence of the presence of this agent Dibenzanthracene is distinctly 
fluoiescent It can easily be identified m microscopic sections wuth the aid 
of ultraviolet light The tumois produced by it do not showm any great 
letention of the compound 

In metastases from osteogenic sarcomata produced by ladium or meso- 
thorium, there w’^as no evidence of radioactivity Even many of the 
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virus-induced tumors partake of this same quality The investigators are 
unable to recovei the virus from the malignant growths The evolution of 
malignancy is a step by step process and not an immediate action 

The attempts to explain malignancy on the basis of a chemical change 
within the cell is a difficult one If some such substance is formed it must 
be transmitted down to all the descendants It must constantly renew it- 
self in some manner Murphy believes that some such substances are 
formed in chicken sarcomata He likens them to the active principles 
extractable from the cells which can alter the types of the pneumococci 
He calls them transmissible mutagens to distinguish them from viruses as 
he does not believe that the chicken sarcoma agents are alive 

Stanley’s separation of a crystalline protein substance from the tobacco- 
mosaic virus disease^^^ , and the more recent separation of a similar crystal- 
line from the Shope rabbit papiiloma^^^ may be the beginning of the ex- 
planation These proteins apparently have the power to promote growth in 
tissues They are extractable from the processes which they have produced 
The proponents of the virus theory of cancer growth must assume that 
viruses aie present in many of the tissues of the body These viruses re- 
main dormant waiting for their opportunity to initiate the malignant change 
They aie protected by the cell wall from injury This hypothesis cannot 
be refuted by experimentation for there is no way of proving or disproving 
it The difficulties in handling the virus origin of cancer reside in the fact 
that It takes living cells to demonstrate the virus Therefore, the experi- 
mentalist must constantly get Ins results with living cells These are the 
important limiting factors If the viruses are responsible for the unknown 
intracellular function of malignant tissue, it is difficult to understand why 
they do not entei other cells in the neighborhood and produce different type 
tumors The cells of malignant tissues are constantly dying, wdneh w'ould 
release the effective agent The supporters of the virus theory must main- 
tain that the viruses can only act on a specific type of cell , or they must 
assume a multitude of different viruses, each one having a selective affinity 
for a different tissue In one other respect the neoplastic viiuses differ from 
other carcinogenic agents Their action on tissues is not by a slow prepara- 
tion but is relatively rapid Metastases would require, as now, the transport 
of the original type cell which contained the virus , or else another type of 
tissue tumor would be expected from metastasis of the virus alone 

The fundamental cause of cancer is an intracellular alteration in the 
cells involved This releases them from the regulation of the other cells 
It makes them able to continue as independent cells The ultimate causal 
agent at the same time releases them and makes them self-perpetuating 
At the present we have no knowdedge regarding the nature of this change 
Theories advanced to explain it include the mutation theory, the virus 
theory, and intracellular chemical alterations No one of these theories 
seem quite adequate to explain every type of tumor growth 
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Discussion — The President, Dr E\arts A Graham (St Louis) 
It seems to me that one of the most dramatic disco\enes m medicine is the 
relationship, to which Doctor Morton alluded, of apparently normal hormonal 
secretion to the development of cancer 

The brilliant experiments of Lacassaigne, a colleague ol Protessor 
Coutard, in this subject are among the most dramatic disco\eries of medi- 
cine that have been made in all time Yet they have not achie\ed the promi- 
nence which they should have The fact, for example, that presumabh 
normal ovarian hormone can produce cancer of the breast not only in the 
female subject but m the male subject, and produce cancer of the breast in 
a very large percentage of experimental animals in which it is used, is a 
contiibution which seems to me to be of the very first magnitude 

I am sure that many of us m this audience have seen striking confirma- 
tions of this fact In St Louis, for example, we have had seveial patients, 
young women, with extensive inoperable caicinoma of the breast, fixation 
to the chest wall, axillary and cervical node involvement, metastases to the 
spine and elsewhere, who have been brought into the hospital on stretchers 
because they were unable to use their legs or their arms, sometimes totally 
paralyzed on account of extensive metastases At the suggestion of Doctor 
Gopher, some of these patients have been given a course of roentgenotherapy 
of the ovaries, merely to prevent the secretion of the ovarian hormones, 
and most amazing results have occurred After about a yeai some of these 
patients have been able to return, happy, with the paralysis gone, doing 
their housewoik, and with astonishing regression of both the breast tumoi 
itself and the metastases In my opinion, such a result once seen in one 
patient is so dramatic that it makes this discovery of the hormonal relation- 
ship to cancer as staitlmg as anything I know of m the history of medicine 
Yet of course there are many unsolved problems, as Doctor Morton indicated 
So far as I know, no one has the least conception at the present time, 
for example, of why carcinoma of thg breast is not a bilateral disease in- 
stead of practically always a unilateral disease, if it is a simple relationship 
of hormonal secretion, for instance, to the cells in the breast tissue That 
constitutes a problem which still remains unsolved 
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MALIGNANT CHANGES IN THE FORESTOMACH OF RATS* 

HELATED TO LOW PROTEIN (caSEIN) DIET AND PREVENTED AVTTH Cl STINE 

George R Sharpless, Sc D 
Detroit, Mich 

FROM THE DEPARTMENT OF LADORATORIES OF THE HENRI FORD HOSPITAL DFTROIT, MICH 

Extensive morphologic changes have been observed in the forestomach 
mucosa of rats fed purified diets These diets were qualitatively complete 
but quantitatively deficient iii protein Because an explanation of their 
cause might contribute to the knowledge of proliferative lesions m general, 
an attempt was made to determine the etiology of the lesions 

A brief resume of previous investigations concerning these lesions will 
indicate the confusion that exists regarding their etiology Fibiger^ pro- 
duced gastric carcinoma m rats by continuously infecting them with Spirop- 
tera Recent studies have shown that the diet used by Fibiger will produce 
precancerous changes which are made more severe by Spiroptera Pappen- 
heimer and Lanmore" first demonstrated that the lesions were related to a 
deficiency in the diet They did not find the nature of the deficiency, but 
they did find that neither cod livei oil nor vitamin Bi protected against the 
lesions FujimakF produced the lesions by feeding a vitamin A deficient 
diet His observations have been cited as anothei instance of the pathology 
of vitamin A deficiency However, he later found that vitamin A did not 
prevent the lesions Wolbach and Howe,^ m their study of the pathologic 
changes accompanying avitaminosis A, found that, other than atrophy of 
the mucosa of the stomach, no changes occurred 

A number of lepoits suggest that vitamin B deficiency may be the 
cause of the lesions In a number of these studies a protein or cystine de- 
ficiency is not present Howes and Viviei® have reviewed and discussed 
the relation of vitamin B to production of the lesions A possible relation 
between these findings and those reported here is presented in the discussion 
The diet used to produce the lesions is as follows 


Casein (vitamin free) 

Dned yeast 

Salts, No 185 (McCollum) 

Butterfat 

Carbohydrate (com starch, sucrose, or dextnn) 
Viosterol, 15 drops per kilo 


4 0% 

5 0% 

4 0% 

5 0% 

82 0% 

07% approximately 


* The appended remarks were presented by Dr Roy D McClure (Detroit, Mich ) 
in discussion of the paper by Dr John J Morton (Rochester, N Y ) on the Etiology 
of Cancer in the Light of Our Present Knowledge,” read before the American Surgical 
Association at New York, June 4, 1937 A more detailed and complete consideration 
of the subject, of which this is mereh a summarj, will appear shortly in The American 
Journal of Cancer 
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Qualitatively this diet provides all of the essentials for growth and repro- 
duction in the rat However, it is quantitative!} deficient in piotein, which 
in turn is deficient in cystine 

The lesions which w'lll be described are caused In the protein deficienc} 
When the casein content is laiscd to 120 per cent, no changes occur in the 
stomach When o 2 per cent cystine is added to the above diet the lesion^, 
do not occur In order to give the physical properties of a normal protein 
content and keep the cystine low, 10 per cent gelatine has been added to 
the diet The lesions appeared 111 these animals similar to their htter-mate 
controls Variations m the vitamin additions and the type of carbohydrate 
made little difference m the development of the lesions 



Tie I — The normal stomach shown on the left The earl> t>pe of lesion 
in the forestomach is shown on the right Almost the entire area is hjper 
plastic and a few ulcerations can he seen 

Young male and female rats have been used m all of the experiments 
All lats (125) wdnch have been fed the above diet for three months 01 
moie have shown the lesions — some more advanced than otheis Ovei 200 
animals fed the stock diet have been examined and no changes weie seen 
m the stomachs of any of them 

The normal rat’s stomach is divided into twm portions, a forestomach, 
sometimes called the rumen, and the glandulai portion Noimally the fore- 
stomach is sharply divided from the glandular portion by a smooth, ele- 
vated linear ridge which ])asses to either side of the cardiac orifice of 
the esophagus Elsewdieie the internal surface is uniformly smooth His- 
tologically the foiestomach, including the limiting ridge, is lined with 
squamous einthehum, sui mounted by a thin keratin layer The thickness 
of this epithelial layer vanes with the state of distention of the stomach 
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When the organ is contracted, the mucosa is thrown up into regular cor- 
rugations 

The lesions occur only in the forestomach The gross appearance of the 
lesion varies from a few small elevated round or oval disks to long ridges 
of thickened epithelium with small papillomatous projections There is a 
depression in the center of the ridges and disks which may show ulcera- 
tion In animals with a severe type of lesion the epithelium becomes so 
greatly thickened that its elasticity has been lost In these cases, the papil- 
lomatous growths nearly occlude the lumen of the forestomach 

Older lesions very often show epithelial cysts in the wall of the fore- 
stomach Although they may occur in any or all parts of the forestomach, 
the lesions are found most frequently near the limiting ridges and in par- 
ticular neai the orifice of the esophagus (Fig i) 



Fig 2 — Medium power magnification of Fig 3 — Medium power magnification sho\\ 

normal forestomach showing the normal epithe mg numerous masses of squamous epithelium 
Iium m the contracted organ with the muscularis below the papillae The epithelium is very active 
mucosa, submucosa, and muscularis in these areas 

Miaoscoptc Appearance — The epithelium in the normal animal rests 
almost directly upon the well developed muscularis mucosa from which it 
IS separated by a delicate connective tissue This zone is very inconspicuous 
m the normal organ except at the limiting ridge where the elevated epithe- 
lium is supported by a considerable amount of rather dense muscular and 
connective tissue Between the muscularis mucosa and the muscularis there 
is a well defined layer of very loose areolar connective tissue which permits 
the epithelium to adapt itself to varying states of distention or contraction 

(Fig 2) 
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The early lesion is characterised by a greatly thickened squamous ejuthe- 
Iium The thickening is accompanied by considerable papilloma formation 
at the surface and hypertrophy of the papillae at the base (Fig 4) The 
hypei trophied papillae frequently cause thinning of the mimculans muco'^a 
In many cases, the continuity of the muscularis appears to be broken and a 
spur of epithelium extends into the submucosa The spurs proliferate and 
keratinize, giving rise to the epithelial cysts which are common m animals 
•which have been fed the diet six months or more 

Numerous small masses of active squamous epithelium are often seen 
between the hypertrophied papillae and the musculai IS mucosa (Fig 3) The 



Fig 4 — T-ow power niignificition of the carl> t>pc lesion showing increised 
thickness of the epithelium with papillomi fornntion at the surface and hspertropln 
of the papillae at the base 


eioithehum is veiy active in these areas and as many as 18 mitotic figures 
have been seen in one held undei high magnification 

Ulceration of the epithelium may occur (Fig 5) Tlie ulcer is usually 
superficial but sometimes it extends into the submucosa 

In old lesions, the epithelium may invade the muscularis mucosa (Fig 6) 
01 may invade the submucosa and musculai is (Fig 7) 

Metastases of this lesion have never been found Tw'o rats had carci- 
noma wdiich w'as primary m the lung and did metastasize, but its 1 elation to the 
diet IS not cleai since it w^as found in only twm cases There have been no sjion- 
taneous malignant tumors in the stock colony during the last four years 
The occuirence of carcinoma in rats fed a cystine deficient diet is of interest 
since it has been recently reported that inhibition of grow'th of transplanted 
tumors occuis in rats fed similar diets 

Other areas of squamous epithelium are neither thickened nor h} i^eractn c . 
the pelvis of the kidney, urinaiy bladder, and tongue have been examined 
It has been showm by Itter, Grant, and McCollum that sulphui metaliolism 
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IS faulty in vitamin Bo deficienc> It is also reported that jiatients with 
pellagra have somewdiat similar lesions in the epithelium oi the lower ciul of 
the esophagus together wutli a subnormal concentration of c}stinc in their 
fingernails These facts suggest that some factor of the Mtamm B complex is 
necessary for normal sulphur metabolism The reports in the literature 
which show that lesions similar to those describe abo\e are produced under 
certain conditions by vitamin B deficiency ma} therefore be correlated with 
the above findings 


SUMMARY 

(1) Hyperplasia of the forestomach epithelium is produced in loo per 
cent of rats fed a low protein (casein) diet 

(2) Older lesions sometimes show the active epithelium invading the 
muscularis mucosa and more rarely the submucosa and musculans 

(3) The hyperplasia is prevented by feeding cystine with the diet 

(4) The vitamins are not related to the changes hut undei difleicnt 
experimental conditions a deficienc}^ of some pait of the vitamin B complex 
may induce similar changes 
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OUR RESPONSIBILITY TOWARD ORAL CANCER 

ViLRAY P Blair, M D , James Barrett Brown, M D , and 
Louis T Byars, MD 

St Louis, Mo 

Cancer withm the mouth can, from its earliest appearance, usually be 
verified by clinical observation and, rather soon after treatment, failure oi 
success of local control can be determined with fair accuracy On the 
contrary, eaily metastases m the neck are difficult to determine even with 
biopsy, and nothing but the passage of time will disprove their presence 
The growth of squamous cell cancer within a neck node two, four, six or 
eight years after the cure of an ulcer on the lip or tongue has often been 
observed This, of itself, makes it quite difficult to establish any satisfac- 
tory statistical comparison between the results obtainable by radiation and 
by a block excision m the treatment of the cervical nodes 

Before the discovery of radiation therapy, growths of the mouth and 
lower lip were treated by local excision followed by or combined with a 
block lymphatic node dissection During the past ten years, with increas- 
ing confidence, we have changed over to the use of radon in gold seeds for 
the treatment of most mtra-oral and pharyngeal lesions, combined with 
block dissection of the neck where primary healing of the local lesion has 
been obtained Because of their apparent high resistance to radiation, and 
because of the extreme pain following over-radiation of bone, those growths 
arising in the mucous lining of the cheek oi the covering of the jaw bone are 
still treated by a combination of cautery excision or destruction, and an upper 
neck dissection in one stage 

From our own reasoning and observation and from published statistics, 
we have not found any sufficient reason for abandoning the plan of com- 
plete or partial block excision of the imperiled lymphatic areas whenever 
practicable Since the general introduction of radium, we have seen too few 
early hp cases to be of any comparative value 

In our own patients, treated before 1930,^^ in the two stage procedure 
there was a 49 per cent mortality, and all deaths occurred m patients in 
whom the nodes were so widely fixed that at the present time these would be 
considered inoperable, not only because of the high death rate, but in addition, 
none of those who survived opeiation were found to be alive five years 
afterward In 48 patients without fixation of the nodes there were no post- 
opeiative deaths In another series of patients m which the growths were so 
far advanced that one stage operations were performed, the mortality rate 
mounted to 34 per cent These two senes, before 1930, give a 20 per cent 
mortality rate (Table III) Since 1930, the mortality rate has fallen to 20 
per cent for the one stage operation, but we have still not had a death follow- 
ing a two stage procedure, except m those cases previous to 1930 in which 
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the nodes had become fixed (Table III) The ans\\er to tins is carK irtat- 
ment before a dangerous one step operation becomes neccssar\ and also moi c 
discrimination m the selection of cases This finding is almost nnncrsal In 
those who advocate neck dissections whether the original giowth has been 
treated by radiation or surgery 

Our percentage of five year cures is inverse to the number of post- 
operative deaths, as follows Before 1930, each patient whom we treated 
ladically for cancer of the mouth had four chances out of fi\e of suiMMiig 
operation, and a one to two chance of remaining free of cancer foi fne or 
more years Those treated betw'cen Ma}', 1930, and Ma\, 19'52, had a 
12 to one chance of suivivmg operation and about an e\cn chance for fnt 
or more years of freedom — this without excluding fiom treatment ain pa- 
tient whom w'e thought might have a fighting chance for a fi\e jear cure 

The average course of an uncured mouth cancel entails a long peiiod 
of misery and isolation for which death alone can bring relief \\^e do 
not, therefore, subscribe to the logic of those who advise against neck dis- 
sections in early cancer of the hp, because it is thought that m onh 20 per 
cent of these would the neck nodes eventually become involved Furthei , 
it IS very difficult to get the aveiage patient to return at regular intenals 
for examination over a long period of time, and this is apparent!) ^er) 
necessary m cancer of the lip 

It had been our formei piactice to postpone neck dissections foi thiec 
months or more as a partial check on the contiol of the piimar) growth, 
but since we have been substituting the insertion of radon seeds for excision in 
the treatment of the latter, we have seen several uncontrollable neck metastases 
occur during the observation period, and believe that, foi tongue ulcci s at least, 
the dissection should, when practicable, be performed at the time of the inser- 
tion of the radium 

Although many authors have indicated a distinct preference for radia- 
tion over surgeiy foi the nodes, one can find others m general accord with 
the position outlined here From France, Duval and Redon- report not a 
single death in a yeai from the most radical type of block suigical excision 
pel formed foi tongue cancel , Roux, Berger and Tailhefci,^ of the Curie 
Foundation, had but six postoperative deaths after 212 similarly ladical 
block excisions perfoimed befoie 1927, and Duelling, Fabie and Gou/) ’ 
have recorded their technic of neck dissection 

The true test of an ability to cuie or control mouth cancer will come 
only wdien these cases can be put under pioper tieatment at an early period 
m the disease That w^e aie now'^ not able to do this is suggested b) our 
own postoperative moi tahty rate, and by the fact that, m spite of our pi cs- 
ent desire to perfoim prophylactic or therapeutic block excisions wherc\er 
possible, w'e have for one reason or anothei been able to accomplish this 
m less than one out of every three of 750 cases of cancer of this legion 
For the present w'e see little hope of improvement in this regard Here as 
elsewhere 111 the cancer fight. Delay, the handmaid of Failure, is the daugh- 
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'our cases five year cures, 36 6 per ceni 



Table II 

SUMMARY OF A GROUP OF MIXED CASES OF PROVEN CANCER 

Treated Between January, iQjo, and May, 1932 , the Neck Disseclton Being Performed Subsequent to Treatment of Original Lesion 
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Si\ cases five year cures, 55 per cent 



COMPARATIVE SUMMARY OF I 53 CASES OE ORAL CANCER 
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ter of Indecision, which latter but reflects our widespread lack of authorita- 
tive knowledge of what, when, and how to do, and what the present standards 
of oral cancer control should be 

The ultimate responsibility for all this rests not upon the isolated prac- 
titioners of medicine and surgery who usually fiist see or treat such cases, 
but with the leaders of surgery, who should have more than an academic 
interest in this subject, and, as a body, have failed to make eithei investiga- 
tion or pronouncements of sufflcient depth or unanimity to bring the situa- 
tion under control Isolated leaders have pointed the way, Whitehead. 
Butlin, Kocher, Crile, Roux, and many others have, m turn, carried on an 
almost continuous demonstration of methods of treatment, and of the high 
curability of intra-oral cancer, reaching, in point of time, from populariza- 
tion of the radical breast operation down to the present day It is difficult 
to say why the one should have been so early standardized and so univer- 
sally adopted — its ritual and its circumstance being treated as a holy tradi- 
tion — while the other was left to shift largely for itself like an unwanted 
child, unless it be the proximity of the one to the abdomen upon which most 
all surgical thought was for the time centered 

Twenty-eight years ago, Butlm*^ published a complete and informative 
statistical analysis of 197 cases of cancer of the tongue, with a high per- 
centage of three or more year cures and a low operative moitality This 
should have served as an inspiration in practice, and a model of form for subse- 
quent authors to follow, but it seemed to have awakened as little general appre- 
ciation in his day as it commands m ours A cursory analysis of 850 lecent 
articles on the treatment of cancer of the mouth, supplied from the libraiy 
of the American College of Suigeons, reveals a small peicentage of in- 
formative communications (Table IV) From its somewhat difficult perusal 


Table IV 

848 CARD RCrCRENCES EROM THE AMERICAN COLLEGE OF SURGEONS I ILFS 
Listed According to Title Regarding Treatment for Carcinoma 


Operation 


Radiation 

Combined 

Indeterminate 

Carcinoma of lymph nodes 

25 

3 

2 

20 

Pharynx 

6 

17 


24 

Tongue 

10 

25 

5 

55 

Neck 

I 

2 


16 

Larynx 

79 

60 

8 

137 

Nasopharynx 

0 

3 

I 

40 

Mouth 

r6 

39 

4 

106 

Lip 

9 

17 

4 

54 

Pace 

10 

8 

5 

37 


two impressions stand out forcefully One, regiet for the tremendous waste 
of opportunity which it unwittingly depicts , and the other, that the present 
disastrous feeling of uncertainty could be radically changed m a lelatively 
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short time through the accurate information that might be made available 
if this or some other authoritative surgical body would devise, popularize 
and distribute a simple, usable and uniform plan for observing and record- 
ing the conditions found, the treatment given, and the results obtained in 
true cancer of the mouth, whether a man has treated one, or a series of a 
hundred cases 

The American College of Surgeons is furnishing, on request, and filing for refer- 
ence, a special record blank for registering each treated case of cancer of the mouth It 
might not be practical to fill out this quite elaborate form completel}’ in the majority of 
cases , however, if such blanks were accurately filled for only a small percentage of the 
various series of cases that will be treated in the nevt few years, even with only the 
essential facts of the location and the stage of advancement of the disease, the clinical 
and microscopic diagnosis, the plan of treatment of both the primary disease and the 
lymphatic drainage areas, the operative death rate and the percentage of freedom from re- 
currence three or five years, or more, much of the uncertainty which now influences the 
choice of treatment of true cancer in this area could be dispelled within a reasonable 
period of time 
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EPITHELIOMA OF THE LOWER LIP 

A SUGGESTED ROUTINE FOR TREATMENT AVITH DESCRIPTION OF THE 
OPERATIVE EXCISION OF THE SUBMENTAL AND SUBMAXILLARY LTMPH NODES 

Robert H Kennedy, MD 
New York Cix-i, N Y 

FROM TIIF TUMOR CLINIC, SKIN AND C-^-VCFR UNIT, NFU \ORK POST GRADUAUE MFDICAL SCHOOL AND HOSPITM 
COLUMBIA UNIVERSITY, NFW 'VORK CIT\, N Y DR C\RL EGGFRS, ATTENDING SURGION 

In a previous article’- the necessity of surgical extirpation of the lymph 
drainage area in patients -with squamous cell epithelioma of the lip vas 
emphasized, following the same rules which would be used in any other 
cancer which metastasizes to regional nodes practicable of removal The 
argument continues as to whether neck dissection should be effected when 
nodes are not palpable The reasons advanced for and against this have 
been excellently summarized by Pflueger ^ Of 30 men m this field whom 
he contacted, the proportion was two to one against prophylactic excision 
However, it must be noted that those recorded against this weie almost in- 
variably radiologists, while those m favor were equally prepondei antly sui- 
geons We shall not add to the argument m this presentation, but meiely 
state that we still believe that, m general, neck dissection should be pei- 
formed whether or not nodes are palpable 

One objection raised to the neck operation is its high moitahty In 
a reported senes’- this was given as ii 4 per cent At that time we usually 
performed a block dissection to the omohyoid crossing of the jugular vein 
On further analyzing our opeiative mortality, in a senes which now con- 
sists of 339 patients, it was found that the majority of deaths occurred 
when some more extensive procedui e was undertaken, e g , a. bilateral block 
dissection at one operation, an extensive plastic procedure on the hp or 
a partial resection of the jaw There were 163 patients who had block 
dissections to the omohyoid crossing, with no more extensive procedure on 
the hp at the same operation than a V excision There were nine deaths 
This should really represent our mortality in block dissections of the neck 
and amounts to 5 5 per cent Since bilateral block dissections were effected 
on many patients at two operations, these 163 patients had 214 block dis- 
sections One might therefore consider the mortality of this operation 4 2 
per cent 

This includes patients with enlarged nodes, both involved and not involved, 
and nonpalpable nodes, both involved and unmvolved We believe it is 
fairer to take the whole group, as representing the average mortality in block 
dissection, than to limit it merely to those cases m which a prophylactic 
dissection was pei formed, although the latter figure might be somewhat 
lower We felt that a mortality rate of 5 5 per cent left a considerable 
opening for argument against prophylactic neck dissection to the omohyoid 
crossing 
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Of the 163 patients, theie were time hospital deaths, 19 were lost from 
follow up undei one yeai, 48 have lemamed well between one and five j'ears. 
56 have lemained well ovei five yeais, eight died of othei causes aftei a 
period of over five yeais, eight died within five years of cancer, eight died 
within five yeais of unknown cause and seven died within five years of 
other causes 

We then anal3'zed the site of lymph nodes found involved at the patho- 
logic examination Metastatic involvement occuired in 21 pei cent of 
the instances in which neck dissections to the omohyoid crossing were per- 
formed In 46 cases the specimen had been so marked that it was possible 
foi the pathologist to report the exact site of involved nodes In 40 this 
involvement was limited to the submaxillary or submental regions In the 
remaining six all showed evident clinical involvement with carcinoma in 
the neck before operation Carcinoma was never found in nodes othei 
than the submaxillary or submental, when lymph nodes were not palpable 


before operation 

Tablp I 

LOCATION or MPTASTATIC lAMPII NODES 

Submental and both submaxillary regions 2 

Submental and one submaxil'ary region 2 

Both submaxillary regions 4 

One submaxillary region 31 

Submental region i 

Submaxillary and carotid node (ulcerating and attached to jaw) i 

Submaxillary and parotid regions i 

Submaxillaiy region and other nodes on same side of neck i 

Extensive involvement 3 

Totals 46 


Three patients who had no palpable nodes, and upon whom no primary 
neck dissection was effected, later developed metastases Two were in the 
stibmaxillaiy and one in the submaxillary and submental regions 

Figi^ states "Extension of the malignant process through the lymph 
vessels draining directly into the deep cervical nodes or those entering 
the mental foramen rarely occurs, so that removal of the cervical nodes 
along with the submental and submaxillary groups is scaicely justifiable 
as a routine piocedure” From a leview of the literature, among those 
who perform neck dissections, the majority appaiently prefer submaxillary 
and submental excision only 2 3 4 5 6 7 8 9 operation more 

extensive when metastatic involvement is found 

At present we believe that submaxillaiy and submental excision is re- 
quired in those patients in whom we think that there is no evidence of 
metastases When we believe that metastases have occuned or when they 
are found in the suprahyoid opeiation, a block dissection to the omohyoid 
crossing slioiikl be performed 

The upper neck operation has been undertaken m our clinic 45 times 
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with no mortality This should be compared with 5 5 per cent for dis- 
sections to the omohyoid crossinsj The follow up is not sufficiently long 
to be of any value as yet The patient remains in the hospital less than 
a week, the hp cancer being excised at the same operation We have used 
rectal anesthesia, although we believe that local anesthesia is probably feasi- 
ble The scar is not unsightly Figi’s^ mortality for this operation was 
o 18 per cent in 549 patients In only 16 53 per cent -were the lymph nodes 
involved In his patients in whom no lymph node involvement was found, 
89 74 per cent lived five yeais 01 moie, where involvement w^as found 39 13 
per cent lived five years or more Statistically the odds seem to be all 
m favor of a suprahyoid excision when metastases aie not definitely present 
on account of the low operative mortality, the site at ■which metastases fiist 
appear, the low morbidity and the long period of freedom fiom disease I 
can find no justification for radiation therapy alone, to the neck, and no 
longer can I justify a block dissection to the omohyoid crossing as piojfiiy- 
laxis 

On the basis of these findings, we have adopted m our clinic the follow- 
ing routine for treatment of epithelioma of the lower hp 

Suggested Routine — (i) All local lesions shall have a biopsy 01 ex- 
cision 

(2) Lesions not over i cm in diameter, without deep ulceration, with- 
out infiltration apparently extending to muscle, without palpable nodes in 
the neck, of Grade I, and of comparatively brief duiation, may be treated 
locally only on the responsibility of the suigeon The lesion must fulfill all 
the above requirements 

(3) The local lesion may be treated either by surgery 01 radiation 

(4) If nodes are not palpable, or if the surgeon does not believe pal- 
pable nodes contain metastases, a block dissection of the submental and 
one or both submaxillary regions shall be effected at one operation One 
side only may be undertaken m case the hp lesion is in the latei al third only 

(5) If metastases are found in this dissection, a fuither block dissec- 
tion shall be performed to the omohyoid crossing on the side involved 

(6) If palpable nodes are present, and believed to contain cancel, the 
patient shall have a block dissection of the nodes of the neck to the omohyoid 
crossing 

(7) If the lesion is in the middle third of the lip this dissection shall 
be bilateral and undei taken by two opeiations 

(8) If the surgeon consideis that the general condition of the patient 
does not warrant a possible 5 5 per cent operative mortality for block dis- 
section to omohyoid crossing against at least a 20 per cent cancer mortality, 
he may treat the lesion locally only, stating his reasons on the chart 

(9) If nodes other than submental and submaxillary are found involved 
the remainder of the lymph diainage area down to the clavicle shall be 
excised 

(10) Any operative piocedure undertaken upon patients wnth fixed nodes 
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shall be considered expenniental and palliative only Otherw ise these pa- 
tients shall receive radiation therapy, if the radiotherapeutist consents, 
for palliation only 

(ii) Follow-up observation shall be monthly for the first }ear, every 
two months for the second year, every three months for the third }ear 
and then every six months for the duration of life 

Excision of the submaxillary and submental nodes only has apparently 
been a common operative procedure since the last quarter of the nineteenth 
century Yet I have searched almost in vain for a detailed description of 
It Judd,^® in 1908, gave a brief account Ducuing, Fabre and Dambrin,^^ 

^ 935 > presented an excellent detailed discussion of a similar operative 
procedure to that which I shall describe However, there are important 
points of difference They apparently employ this in cases in W'hich they 
believe involved nodes are present, where I think it should never be used 
They do not remove the platysma muscle, whereas w^e have found metas- 
tases in this structure They remove the digastric and stylohyoid muscles 
and the carotid node, w^hich I think is unnecessar}' The operation w'hich 
we shall describe is a portion of the block dissection as described by Sem- 
ken It follow's his idea of sharp fascial dissection leaving onl)' red muscle 
exposed m the depth of the wound Its extent is guided by landmarks 
which can be found easily, if further excision is necessar)', without retrac- 
ing one’s steps The portion of the excision from the low'er margin of 
the mandible upward is necessary only if involved nodes are found, but 
should always be done to save uncovering the same area a second time 
should they be found Careful hemostasis is necessary throughout the 
procedure, so that fascial planes may be follow'ed readily 

Operative Piocedwe m Bilateial DtssecUon of the Submaxillai y and 
Submental Lymph Nodes 

( 1 ) Incision — A transverse incision is made at the level of the hyoid 
bone, following a natural fold of the neck and extending to one centimeter 
beyond the anterior border of each sternomastoid muscle The incision is 
deepened to the platysma muscle 

(2) The upper flap is raised superficial to the platjsma muscle to the 
level of the upper borders of the mandible m the region of the facial vessels 
and sloping gradually to the point of the jaw in the median line and to 
the angle of the jaw' posteriorly The lower flap is raised for about one- 
half centimeter in order to facilitate the later suturing of the incision 

(3) Outline the Area to Be Removed — The platysma and the fascia over 
the digastric muscles are incised along the line of the skin incision An 
incision IS made to the periosteum of the mandible along the line to which 
the upper flap has been dissected back, tying the facial \essels on each 
side at this level Carry the fascia over the masseter muscle down to the 
lower border of the mandible and identify the space between the submaxil- 
lary and parotid glands This is usually marked by the posterior facial \em 
which can be preser\ed A longitudinal incision is made immediatel} in 
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front of the posterior facial vein, connecting the upper and louer outlining 
incisions Tie ofif the anterior facial vein just proximal to its junction witli 
the posterior facial vein 

(4) Dissection of the Submental and Submaxillar}' Spaces — This dis- 
section is most easily carried out from before backward This is difficult 
if the excised mass is kept m one piece It is more practical to divide the 
mass along the border of the anterior belly of one of the digastric muscles 
and there dissect in two portions If the entire area to be remo\ed has 
been outlined to its full depth before this is done, the likelihood of spiead- 
mg metastases, through cutting across the field on the anterior belly of 
the digastric muscle, is minimized 

“(A) Dissection of Submental Space — The upper attachment of each 
anterior digastric belly is exposed first, to establish the position of these 
muscles , then a longitudinal incision is made along the anterior digastric 
belly of the opposite side, and this is continued to the coinu of the hyoid 
It should be deepened to fully expose the deep muscle and fascial plane 
The removal of the fat and lymphatic mass begins at the fascial cut along 
the digastric belly of the opposite side, and it proceeds fiom side-to-side 
across the mylohyoid muscle floor of this space (including its fascia), and 
then across the anterior digastric belly of the proximal side The apex 
lymph node of this gioup is usually deeply placed under the symphysis of 
the chin, in a pocket at the angle between the two anterior digastric muscle 
bellies, and it is easily overlooked unless special care is exercised to re- 
move it 

“(B) Dissection of the Submaxilliary Space — The mass of platysma, 
blood vessels and fascia is then dissected downward to the 'subcutaneous' 
edge of the lower jaw A light incision of the fascia along the mandible 
then opens the submaxillary space, and with the handle of the scalpel, 
the submaxillary gland and the related lymph nodes are gently pushed down- 
ward and away from the roof of the space A rich vascular plexus is found 
on the masseter Care must be exercised, also, in opening the submaxillary 
spaces, to avoid injuring the fine, troublesome vessels from the mylohyoid 
branches of the internal maxillary artery and the related veins The dissec- 
tion of the submaxillary space is then begun anteriorly, and proceeds from 
before backward, beginning at the anterior belly of the proximal disgastnc 
muscle, where the submental lymphatic dissection ended The dissected 
tissue mass is then carried over the lateral pait of the mylohyoid muscle 
Next, the lateral edge of this muscle is drawn toward the midline with 
a blunt retractor, and the deep anterior part of the submaxillary salivary 
gland IS mobilized Above it, in the depth, the lingual branch of the third 
(mandibular) division of the trigeminus nerve may be recognized, as a 
large nerve A bianch that extends from this neive to the salivary gland 
IS divided Beneath the submaxillary gland, the hypoglossal nerve is recog- 
nized on the outer surface of the hyoglossus muscle, as it proceeds obliquely 
upward to the tongue It is accompanied by the ranine vein The sub- 
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maxillaiy duct (Whaiton’s) with the small collai of gland substance and 
some blood vessels, is divided between clamps, and the gland, togethei with 
the adherent lymph node gioups of the submaMllai}^ space, is gently laisecl 
from the flooi of the space and dissected back until tbe external maxillary 
arteiy is leached in tbe posterioi pait of the space The aiteiy and an 
accompanying vein are ligated 01 clamped at the upper bolder of the pos- 
teiior belly of the digastiic and the stylol^oid muscles, and divided” The 
dissection is completed by removing the fascia from the tendon and pos- 
terior belly of the digastric muscle This leaves, in the base of the field, 
the mandible covered by periosteum, the masseter, mylohyoid and digastric 
muscles denuded of their fascia, the lingual and hypoglossal nerves and 
the hyoglossus muscle in the depth of the submaxillary space The sub- 
maxillaiy space of the opposite side is cleaned out in the same way 

(5) The wound is closed by inteiiupted sutuies, care being taken to 
include the stump of the platysma muscle with the skin of the lower margin 
of the incision 

(6) A dram is inserted into each submaxillary space 

(7) Pressuie diessing 

Piocedme w Untlateial Dissection 

(i) A transverse incision is made to the median line only and then 
earned longitudinally upward from the level of the hyoid bone to the 
point of jaw After raising the flap as in tlie bilateral operation to above 
the margin of the jaw, the longitudinal incision is undermined toward 
the opposite side sufficiently to expose the anterior belly of the opposite 
digastric muscle This makes it possible to perform a block dissection of 
the whole submental space One then proceeds as in the first part of the 
bilateral dissection 

SUMMARY 

(1) In epithelioma of the lower bp, conservative treatment demands the 
iemo\al of the lymph drainage aiea whether 01 not evident metastatic in- 
volvement of the lymph nodes is present 

(2) When lymph nodes were not palpable befoie operation, metas- 
tases were never found present except in the submental or submaxillary 
nodes 

(3) Whenever involved nodes were found in other regions, clinical evi- 
dences of metastases were invariably definite before operation 

(4) In some patients who failed to have neck dissections effected, metas- 
tases developed, while under observation, in tbe submental or submaxillary 
legions first, never elsewhere 

(5) Where there is no clinical evidence of metastases, we believe that 
block excision of the submental and submaxillary nodes is sufficient 

(6) The mortality of this operation is low, tlie morbidity brief, and 
the scar not unsightly 

(7) If involvement of the submental or submaxillary nodes is present, 
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no arrest of the disease can be expected from this limited operation More 
extensive excision must be undertaken 

(8) A routine for handling these patients is suggested This has been 
in use in our clinic for the past thiee years 

(9) A detailed description of the suprahyoid operation is presented 
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THE RESULTS AND METHODS OP TREATMENT OF CANCER 

BY RADIATION 

Professor Henri Coutard, MD 
Paris, France 

(I) Surgery and Cancer — That the most eminent surgeons of this 
country are interested in the hesitant beginnings of radiotherapy, and meet 
to discuss radiation m the treatment of cancer, is a manifestation the value 
of which IS greatly appreciated by those who study this form of therapy 
It IS a great honor for the Fondation Curie and for its delegate to be 
invited to participate in these discussions 

It IS at the same time an agreeable occasion for a radiotherapist to ex- 
press his admiration for the progress accomplished m surgical technic and 
for the results of surgery m dealing with cancer Also, I am pleased to 
recall here the names of certain American pioneers m this type of surgery, 
whose methods are now applied throughout the world Among them are 
those of Halsted, the creator of the radical operation for cancer of the 
breast, the Mayos, who have transformed abdominal surgery, Cushing, 
who has created the surgery of the nervous system, Crile, who has per- 
fected the technic of resection of cervical adenopathy, Graham, whose studies 
of operative technic for intrathoracic tumors give some hope m this domain , 
Bloodgood, whose works are appreciated not only by the surgeons, but by 
all cancerologists Permit me to recall here a trait of Bloodgood’s gen- 
erous character He was at one time skeptical of radiation But when 
he began to realize the possibilities of radiotherapy in cancer, he was eager 
to manifest, in the presence of a large number of colleagues whom he had 
invited to his home, the new interest which radiotherapy henceforth held 
for him in the struggle against cancer Several days after this memorable 
leunion, where he described his projects, death, which seems at times to 
wish to oppose human realizations, brusquely tore him from his work and 
from the affection of his family and friends 

(II) Cancer and Radiation — Rich only in hope, possessing only 
incomplete information, incapable of offering precise technics, adapted to 
diverse types of cancer, radiotherapy has, however, obtained definite cures 
in cases incurable by surgeiy 

While surgery has applied its efforts with a certain regularity to all 
neoplastic localizations, radiation has, up to the present, been applied with 
success only to certain regions, in certain types of cancer, in spite of re- 
peated attempts of treatment in all the histologic forms and in all localiza- 
tions Hence a primary classification of tumors in relation to the results 
of radiotherapy tends, little by little, to be established by regions, and according 
to a precise topography of the points of origin Thus in the buccal cavity, 
the larynx and pharynx, there exist neoplasms of frequent curability, when 
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the origin is situated at a definite point But when the point of origin is 
several millimeters distant, even though the histologic form is almost similar 
failure is the rule We shall later cite examples of this 

This empiric classification, when widely established, ^\lll gne more In- 
ing reality to histologic classifications, on which treatment by radiation ^\as 
able, in the very beginning, to find a foothold, and ill continue to strengthen 
From the very beginning of radiotherapy, m the course of tlie }ear 1919 
in particular, Regaud declared that radiation would be efficacious only m 
certain histologic forms Without this scientific conception, A\ithout this 
foresight of facts, all progress would have been most difficult, and the 
discouragement in the presence of repeated failuies m some histologic forms 
would have paralyzed for a long time the development of radiation 

(III) Results of Radiation in the Tkeatment or Cancer — The 
patients who comprise the following statistics have been treated either In 
roentgenotherapy m oui service, or in the ensemble of the dififeient services 
of the Curie Institute, by association of radium and loentgen lays foi tbc 
uterus and paiametria, or by the association of radium and surgery for the 
tongue Patients considered as cured have been followed for a minimum 
of five years In fact, local recurrences have been exceptional aftci tins 
peiiod of control, but metastases by blood or lymphatic routes have not 
been rare after five years, when the neoplastic localizations were accompanied 
by adenopathy 

(a) Lymphosai coma of the Phaiynx — We cite here statistics gatheied 
by Doctor Jutras of Montreal, on the subject of patients tieated, fiom 1923 
to 1928, by roentgenotherapy in our seivice Foity-six patients veie 11- 
radiated, 16 have a minimum survival of five years, or 34 per cent 

(b) Epithelwmata of the Palatofonsillai Region, Laiynx and Phaiynx — 
These statistics comprise the cases irradiated in our service, from 1920 to 
1930, by roentgenotheiapy Sixty-six patients with epithehomata of the 
palatotonsillai region were treated, 21 have a minimum suivival of fi\c 
years, or 32 per cent 

One hundred twenty -six patients with cancer of the laiynx were tieated, 
31 have a minimum survival of five years, or 24 per cent 

Two bundled twenty-five patients with cancer of the pharynx weic 
tieated, 26 have a minimum survival of five years, or ii per cent 

(c) Epithehomata of the Maxillaiy Sums — At the Fondation Curie, the 
majority of epithehomata of the maxillary sinus have been tieated suigically, 
followed by application of tubes of radium in the cavity (method of Hautant- 
Monod) The results have been sufficiently satisfactory that the use of 
external radiation has in general been discontinued However, when the 
extension of the lesions has rendered the cases totally inoperable, we have 
resorted to roentgenotherapy The number of patients treated by roent- 
genotherapy IS for this reason small However, the results aie favorable, 
and we have the impiession that this type of cancer is among the most 
favorable from the point of view of roentgenotherapy 
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From 1920 to 1932, eight patients with cancer of the maxillary sinus 
weie treated by roentgenotherapy alone, four aie still living, with a mini- 
mum suivival of five years, 01 50 jDer cent 

The first patient was treated m 1922, the second m 1930, the third in 
1931, the fourth m May, 1932 Of these four cases, tlnee had a total 
destiuction of the floor of the orbit, and partial destruction of the malar 
bone , one of them had an extensive submaxillary adenopathy 

(d) Epithehomata of the Ceivn Uteii — The statistics of cancer of the 
cervix are those of Lacassagne, which he has submitted to the League of 
Nations They include all the cases of epifliehoma of the cervix treated 
m the services of the Fondation Curie, by radiation, from 1919 to 1930 

Nine hundred eighty-foui patients have been treated Three hundred 
eleven have a minimum survival of five years, or 31 per cent These cases 
are divided as follows 

Degree I, 97 patients treated, 59 having a survival of 5 years, 60% 
Degree II, 362 patients treated , 145 having a survival of 5 years, 50% 
Degiee III, 41 1 patients treated, loi having a survival of 5 years, 24% 
Degree IV, 112 patients treated, 6 having a survival of 5 years, 5% 

By years the extremes of results have been 
Degree I, m 1921, 14%, in 1929 and 1930, 72 and 75% 

Degree II, in 1919, 16% , m 1923 and 1930, 52 and 56% 

Degree III, up to 1921, 0%, in 1925, 1928 and 1930, 37% 

Up to 1921, cancers of the cervix were treated by radium alone, intro- 
duced into the uterine canal and vagina In the course of 1922, the as- 
sociation of roentgenotherapy and radium began (the roentgen rays in 
general preceding the application of intracavitary radium), which has given 
since 1925, 37 per cent five year survivals in Degree III 

In 1924, several patients with Degrees III and IV cancer were treated 
by 1 oentgenotherapy alone, without intracavitary radium, as were those cases 
of postoperative recurrence Sixty-three patients were thus treated by 
1 oentgenotherapy alone, nine have a survival of moie than five years, or 
14 per cent Eleven were thus treated by Baclesse, in 1930, five are still 
living, or 45 per cent 

These results have been obtained with 200 kilovolts, while in geiieial 
this voltage is too low to obtain cancericidal doses at a depth without pro- 
voking cutaneous injuries 

(e) Epjfliehomata of the Tongue — We give here the statistics of the 
Fondation Curie, comprising cancer of the tongue treated by association 
of radium puncture or intra-oral moulage for the primary lesion, with 
roentgenotherapy, radium or surgery for the adenopathy These statistics 
are those of Roux-Berger, published in 1932, comprising the patients treated 
from 1919 to 1928 These epithehomata are divided into three groups 

Epithehomata of the dorsal anterior tongue 

Epithehomata of the dorsal posterior tongue 

Epithehomata of the infrahngual aspect or floor of the mouth 
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These patients are fui thei divicled into foui decrees accordinij to the 
extension of tlie lesions 

Degree I, comprising lesions of 20 Aim as a maxmnim 
Degiee II, comprising lesions involving less than one-half the tongue 
Degiee III, compiismg lesions of moie than one-half the tongue 01 floor 
of mouth 

Degree IV, comprising lesions involving the totaht> of the tongue or 
floor of the mouth 

Three hundred eighty-two patients have been treated, 71 have a sui- 
vival of five years, or 18 per cent 

Among 198 patients with epithelioma of the dorsal anterior tongue, 45 
have survived five years, 01 22 per cent 

Among 91 patients with epithelioma of the dorsal posteiior tongue, 
nine have survived five years, or 10 per cent 

Among 93 patients with epithelioma of the mfrahngual region, 17 ha\c 
survived five years, or 18 per cent 

The dorsal anterior epithehomata of the tongue have given 44 per cent 
suivivals of five years for Degree I, 22 per cent foi Degiee II, and jo 
per cent for Degree III 

The dorsal posterioi epithehomata of the tongue have given 25 pei cent 
survivals of five years foi Degiees I and II, and 14 per cent for Degree III 
Degree IV m these two localizations has given 2 pei cent (i m 60) 
The proportion of deaths from adenopathy alone befoie five years, the 
primary lesion remaining healed, has been 

24 per cent for the dorsal anteiior epitheliomata 
17 per cent for the dorsal posterior epithehomata 
7 pel cent foi the infialingual epithehomata 
The treatment of cancer of the tongue by roentgenotherapy alone has, 
up to the present, failed to give satisfactoiy results It is, however, tiue 
that the patients treated were those having the whole of the tongue invaded, 
often with bilateial adenopathy, having Degree IV extent Among 112 
patients treated, only foui have lived more than five years (35 per cent), 
and only nine have lived more than thiee years In several cases m ^\hlch 
marked improvement appeared to have been obtained, the patients have died 
of pyemia during the first yeai 

(IV) AIethods or Treatment by Radiation — (A) General Pro- 
cedures of Irradiation The expose of the above results leads us to speak 
of the methods of treatment which were used If one considers the situa- 
tion of the source of eneigy, two general methods of inadiation exist 
The first is the method of 11 radiation by an internal source, the energy 
being introduced and maintained m a fixed position 111 the organism 

The second is the method of iriadiation by an external source, the 
energy being outside the organism, the transfer of the eneigy being trans- 
cutaneous, through the tegument, which is the case when employing roent- 
genotherapy and telecurie therapy 
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Each of these two methods naturally has its advantages, inconveniences 
and dangers, and each has an adaptation to particulai localizations 

The fiist method permits the distribution of high doses of radiation in a 
short time, four to ten days, to the primary lesion itself, without too great 
damage to the general tissues, the volume of tissue irradiated always being 
small Radium puncture in the treatment of cancer of the tongue or palate, 
mtra-oral moulage m the treatment of cancers of the buccal surface, lips 
or floor of the mouth, and interstitial radium m the treatment of cancer of 
the breast are examples of this type of irradiation Such is the treatment 
of cancer of the uterus by intracavitary radium utilizing very high doses 
One can thus treat the primary lesion under ideal conditions provided the 
neoplastic mass is of limited extent, but one is obliged to utilize a second 
treatment, irradiation from an external source, oi surgery, for the adenopathy 
The second method has the great advantage of making possible the 
treatment of extensive tumors, and m general the simultaneous treatment 
of the primary lesion and the adenopathy It has the great inconvenience, 
m extensive or deep lesions, of necessitating fields of irradiation, or surfaces 
of entry of the rays, having a large area, and consequently irradiating a 
voluminous mass of tissue In order to avoid general or local accidents, 
one IS thus obliged to reduce the daily doses according to the area of the 
fields and the fragility of the organs traversed by the rays 

Meanwhile it is necessary to apply high cutaneous doses m order to at- 
tain a sufficient dose at a depth The result is that the duration of treat- 
ment IS always much longer with the method of external irradiation than 
with the treatment utilizing an internal source of energy We have never 
obtained the cure of relatively superficial neoplasms, such as the larynx, in 
less than eight to ten days, and the skin modifications were always con- 
siderable when the duration of treatment was less than 20 days When the 
neoplasms are more extensive and deeper, the treatment must extend over 
30 to 35 days, and when it is a question of abdominal lesions (neoplasms 
of the cervix and parametria), the number of fields must be increased to 
six at a minimum, and the duration of treatment must extend to 50 or 
even 60 days 

(B) Generalities on the Biologic Effects — The biologic effects are, on 
first appearance, the same after irradiation by external or internal sources 
These are (i) The destructive effects on the neoplastic cells, which one 
can observe conjointly with those produced on the normal epithelium of 
the mucosae (2) The effects produced on the vasculo-connective tissue, 
or fibrosclerosing effects, winch are at times followed by necrosis, early 
111 the method of internal irradiation, and generally occurring much later in 
the method of external irradiation 

In reality the biologic effects differ widely in the time of their appearance 
When one uses an internal source, with a high dose given m several days, 
the destruction of the neoplastic cells is most often accomplished hefoic 
the appearance of the fibrosclerosing effects Both effects are clearly ap- 
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preciable within the two weeks which follow the beginning of treatment 
The early necrotic effect is generally of little importance For example in 
the intracavitary irradiation of the cervix, it is not exceptional to see a \ari- 
able degree of necrosis of the submucosa or of the muscle itself, but con- 
sidering the thickness of the ceivix this necrosis is generally of little im- 
portance Likewise, in the tongue and palate, the phenomena of sclerosis 
and necrosis, immediately succeeding the disappearance of the neoplasm, arc 
of little importance There persists only a more or less extensive shrinkage 
of the tissues 

When the irradiation utilizes an external source and must absolutely le- 
spect the tissues traversed, because of the extension of the neoplasm the 
epitheholytic effects aie much later than in the preceding case It often 
happens that the vasculo-connective fibrosclerosis pi ccedes the cancencidal 
effects and thus suspends the neoplastic involution 

Suppose, for example, that we give the same irradiation by roentgeno- 
therapy, with the same total dose, the same daily doses, repeated m a con- 
tinuous manner each day for 35 to 40 days, to the buccal cavity of three 
different patients having an epithelioma of the palatotonsillai region Sup- 
posing these three epitheliomata are of the same extent and aspect, but cocci 
in one case the tonsil, m the next the pillars and the lower part of the palate, 
and in the third the base of tongue and the glossopharyngeal sulcus 1 he 
first two cases have a similai histologic form, cells having little differentiation , 
the third case is formed of more differentiated cells The first case is accom- 
panied by an extensive adenopathy, unilateral on the side of the lesion . the 
two other cases have no adenopathy One might think that these three 
epitheliomata, quite close in structure, would react essentially m the same 
manner to radiation In fact, when such lesions are of small volume and can 
consequently be treated by radium puncture, they are frequently curable , but 
the treatment by an internal souice of energy brings to light no differences in 
their propel ties and their sensitivities to radiation It is otherwise following 
treatment by roentgenotherapy After 20 to 25 days of treatment by roent- 
genotherapy, there remains in the first case only a small, round neoplastic 
mass of one-half a centimetei in diameter, situated on the tonsil itself It is 
the point of origin of the epithelioma With the continuation of the 11 radia- 
tion up to about 40 days, the disappearance of this residuum is definite at 
about the thiitieth to thirty-fifth day, and the disappearance of the adenopathy 
will occur latei, about the fiftieth day In such a case a cuie may be antici- 
pated We have patients of this nature in whom a cure has been maintained 
foi more than five years, and there is no appreciable modification of the 
vasculo-connective tissue covering the tonsil 

In the second case, one likewise notes, toward the twenty-fifth day, 
that the tumor has almost disappeared, with the exception of small neo- 
plastic nodules, nonconfluent, and only several millimeters in diameter 
These nodules which, m general, correspond to the point of origin of the 
neoplasm and to the initial malignant cells, are not situated on the tonsil 
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as in the preceding case, but on the mteinal suiface of the anterior pillar 
Between the twenty-fifth and thirty-fifth days, one notes a transformation 
of the vasculo-connective tissue in the neighborhood of these small residual 
neoplastic nodules The glossopalatine muscle loses its softness, becomes 
cicatricial, white, and depnved of vessels Tins fibrosclerotic transforma- 
tion IS at times very marked befoi e the disappearance of the neoplastic cells 
One has the impression that a cure has been accomplished But five to 
six months latei, the pillai is covered with small multiple ulcerations, the 
recurrence is manifest, and lapidly assumes a neciotic chaiacter over a 
wide extent 

One IS thus m the presence of two cancers of little histologic difference, 
as closely similar as to point of oiigin as it is possible to suppose, but dif- 
ferent m the point of view of their manner of reaction to external radiation 

The third case differs furthei fiom the two preceding cases Clinically 
the lesion extends more markedly into the glossomaxillary sulcus How- 
ever, as in the preceding cases, the greatest part of the neoplasm disappears 
aftei 1 oentgenotherapy There peisists a tumoral lesiduum on the mucosa 
covering the mteinal surface of the angle of the inferior maxilla At this 
point, where the vasculo-connective tissue moie or less adheres to the peii- 
osteum, a cure has never been obtained 

In these three cases there is a slight difference m the histologic types, 
and a very great difference in the nature of the vasculo-connective tissue 
When this tissue is loose, soft, elastic, as it is in the region of the tonsil oi 
vallecula, the cure of epithehomata arising in these regions is not difficult 
But when the vasculo-connective tissue is dense, thick, matted, accompanied 
by musculai fibeis, the tendency to fibrosclerosis is early and seems to pie- 
cede the epitheliolytic effects It thus seems that there exists an antagonism 
between “too early” fibrosclerosmg effects and “too late” cancericidal 
effects The more one tries to force the cancericidal effects by the aug- 
mentation of the daily doses, the more one intensifies the fibrosclerosmg 
effects, thus reducing the nutrition and consequently the radiosensitivity of 
the neoplastic cells 

Thus the epithehomata which have invaded compact bone, of which the 
peiiosteum is thick, serrated and dense, aie among the most difficult to 
eliminate, and it is always at the site of bone involvement that recurrence 
occurs Thus the epithehomata of the inferior maxilla are m general moie 
difficult to affect favorably than those of the superior maxilla 

The nature of the neoplastic cells and of the vasculo-connective tissue 
on which they develop are thus the two great factors determining success 
or failure in the course of irradiation by an external source of energy It 
IS m this manner that we are able to establish, little b)’’ little, according to 
the results obtained, an empiric classification of tumors according to their 
topographic and precise points of orgin On the contrary, irradiation by 
an internal source of energy produces almost equivalent cellulicidal effects, 
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whatever the degree of differentiation of the neoplastic cells and \shate\ti 
the nature of the vastulo-connective tissue 

One might thus he led to think that ladiolheiap) fiom an internal 
souice could produce a cure in all forms of neoplasms of limited extent, 
and that ladiotheiapy from an external source could produce a cure in 
forms of greater extent and of slightly differentiated cells, de\ eloping in 
those regions having a loose vasculo-connective tissue This is not cntircl} 
exact, radium puncture piovokes quite frequently the appearance of ade- 
nopathy, and does so more frequently as the cells are less difteientiated 
and hence have a greater tendency to local diffusion and dissemination 1)\ 
lymphatic routes For example, the treatment of lymphosai comata and un- 
differentiated epitheliomata by radium puncture has not in general gnen 
satisfactory results, except when preceded by external irradiation using 
large fields 

In resume, irradiation b)^ an internal souice can be used particular!} in 
the treatment of cancers of differentiated cells, of small volume, vithout 
adenopathy Irradiation by an external source can be used in the tieatment 
of extensive lesions accompanied by adenopathy, when the cells aie un- 
differentiated or only slightly differentiated, and when the vasculo-connectue 
tissue IS soft, loose, elastic, nonfibrous, and not penetrated by muscular fibers 

These are the general rules based on the lesults obtained, vhen the 
method of external irradiation has been the most elemental y, the least dif- 
ficult — the method of continuous treatment This is jiarticularl} simple 
when, for example, for a total cutaneous dose of 7,000 1/1,’*' the daily doses 
on the region of the neck are low (200 to 250 r/i), in order to avoid all 
excessive local and general leaction But this method has ne\ei given us 
the cure of cancers of diffeientiated cells, developing on a dense fibro- 
connective tissue 01 having produced eithei muscular fixation, or adher- 
ence to bone or cartilage In these cases the results are clearly improved 
when one stiives to combat the early fibrosclerosing effects by the use of 
irradiation in periodic series, distributed at the moments of the maximum 
sensitivity of the neoplastic cells and not at those moments when the vasculo- 
connective tissue has a maximum tendency to sclerose 

The above expose of the conditions of treatment and results concerns 
only the stratified epitheliomata, concerning which we have had a long ex- 
perience We shall now speak of the adenocarcinomata, which ve know less 
well It IS more difficult to form an opinion on the effects of radiation m 
these tumors, because they have a different evolution than the stratified 
epitheliomata The latter develop m essentially vital regions, such as the 
buccal cavity, larynx, phaiynx and esophagus They cause death in two 
or thiee years at a maximum, veiy raiely in more than three }ears, while 
the adenocai emomata develop moie often m less vital regions, and are m 
geneial less rapid m then evolution Sometimes this evolution is very long, 
and one sees patients surviving aftei five years wuth neoplastic foci which 
have been temporarily arrested in then evolution by radiation It seems 
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that the effect of the fibrosclerosis which prevents the cure of stratified 
epidermoid epithehomata, treated by external irradiation, produces in the 
adenocarcinomata quite different results The cells of the epidermoid epithe- 
liomata do not remain for long enclosed within this fibrous tissue, after 
several months they regain their development and a rapid recurrence is 
manifest On the contrary, the cells of the adenocarcinomata are able to 
remain enclosed within this fibrosclerosed tissue for years, and it is only 
two, three or five years after the irradiation that the neoplastic cells of the 
adenocaicinomata appear to liberate themselves from this fibrous envelope 
Ewing reports the case of a woman irradiated for a cancer of the breast 
and considered cured She was killed in an automobile accident many years 
after hei treatment An autopsy was made of the previously treated breast, 
and groups of neoplastic cells, living enclosed within a fibrosclerotic cap- 
sule, were demonstrated 

In addition to these very slowly developing forms, one sees, but more 
rarely, adenocarcinomata of extremely rapid evolution, which cause death in 
less than one year, either by local recurrence after surgical intervention, or 
by the appearance of numerous metastases These are generally very radio- 
sensitive forms, reacting in a manner similar to the lymphosarcomata it is 
among these forms only that we have obtained the definite disappearance 
of several apparently inoperable adenocarcinomata 

(V) Surgery and Radiation in Cancer — (a) Choice of TieaUncnt 
According to the consensus of surgical opinion, all movable cancers, or 
all movable lymph nodes, are operable and must be removed surgically 
One considers only the technical operability But there exists anothei 
factor, which is the true or biologic operability, chosen or rejected accord- 
ing to the tendency to cellular dissemination and rapidity of cellular mul- 
tiplication The more embryonal a neoplastic cell, the more movable a 
cancer, the more the adenopathy is superficial and movable, that is to say, 
technically operable, as, for example, the lymphosarcomata or very undif- 
ferentiated epithehomata, the less is the tumor biologically operable, because 
around these movable lesions, there are already isolated cells in the lym- 
phatic chains We could cite many observations in which a very movable 
tumor, having been operated upon, underwent a rapid cellular dissemination, 
followed in several months by an infiltrating and fixed tumor 

As far as radiation is concerned, the diagnosis of the degree of differ- 
entiation of the cancerous cells, and the knowledge of the degree of fibro- 
sclerotic transformation of the vasculo-connective tissue, appear to be the 
basis of choice of the treatment applicable to a given cancer When the 
cells are very slightly differentiated, when the cancer develops on a loose, 
nonfibrous tissue, when the cancer does not intimately adhere to the deeper 
planes, when it conserves a certain mobility, when it is not fixed to bone 
or cartilage, it reacts in general as a very radiosensitive tumor, that is to 
say, having a greater percentage of probability of being cured by radiation 

As we have explained above, due to the tendency of rapid cellular 
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multiplication and their immediate dissemination, this type of neo])lasm i^ 
not generally favorable for surgery, even though it is tcchnicalh operable 
Moreover, such a tumor is generally rejected by the surgeons because it is 
most often accompanied by early adenopath} 

Cancers consisting of differentiated cells, developing on fihrosclerotic con- 
nective tissue, are the forms generally incurable or difficult to cure In 
radiation, because of their relative lack of ladiosensitivity When thej are 
technically operable, they belong to the domain of surgery, because the 
cells multiply slowly, have only a slight tendency to dissemination, and 
develop an adenopathy onl)'^ rarely or late Such aie the two extremes 
of cases 

(b) Association of Suigeiy and Radiation — Between these two tjpes of 
clearly defined cases, of which w'e have just spoken, there are an infinite 
number of intermediate cancers in which the diagnosis of differentiation and 
radiosensitivity is very difficult at piesent In these intermediate cases, which 
are difficult to diagnose, the precise choice of treatment is less essential, and 
the association of surgery and ladiation is often useful This association 
will be necessary for a long tune, because many cases w'lll foi long remain 
incurable by either surgery or radiation alone 

(i) Pi eopci ative Radiation — Radiation has for its principal effect the 
destruction of undifferentiated, young, neoplastic cells wuth a gieat tcndcnc} 
to reproduction, its effect is much less on the oldei and moie diffeientiated 
cells, less able to reproduce It thus easily destroys the cells most dangerous 
foi the surgeon, leaving unmodified the cells of slow'er activity When the 
surgeon is convinced of the necessity of opei ative intci vention, and the 
tumor is not one justifying radiation, it would be rational to ii radiate first, 
and operate later, because there is very frequently an association of )oung 
and adult cells Each surgical procedure in cancel w'ould benefit accordingly 
from preceding ii radiation, sufficient to produce the destruction of all cells 
which are on the point of reproduction This would give the surgeon added 
security in his operation In such a case, it would be rational, in oui ojiinion, 
to administer about one-half of the dose capable of arresting the neoplasm , 
for example, 3,000 to 4,000 r/i on the skin, given slowdy during ten to 
12 days, with 300 to 400 r/i per day, through tw^o opposing fields The 
surgical intervention could he accomplished befoic the possible appearance 
of new, young cells, that is to say, before the tw'entieth day, and in any case 
before the slight skin reaction of the tw'enty-fifth day 

If this treatment by radiation provokes a great 1 eduction in the volume 
of the tumor, which is appieciable about the fifteenth daj, one would thus 
have the proof that the cancer w^as very ladiosensitive very rich in joung 
cells, and that surgery practiced at once might have been followed by le- 
curience at a distance, 01 by metastases Thus preoperatne irradiation m 
geneial assures more favorable conditions from the point of view of sui- 
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geiy, and at times it is possible to identify a tumor which is biologically 
operable or inopeiable 

In the case of a great and lapid reduction in the volume of the tumor 
the treatment could be terminated eithei by surgeiy oi by radiation, accord- 
ing to the speed of diminution of the neoplastic mass On the other hand, 
if theie IS not a i eduction m the tumor after two or thiee weeks, it is 
preferable to proceed with surgery 

If the tumor is originally inopeiable, adherent, fixed to the deeper stiuc- 
tuies, and shows slight sensitivity to the rays, a partial tieatment by ladia- 
tion will, nevertheless, destroy a certain number of cells, liberate the neo- 
plastic mass from its adherence foi a limited time, and thus facilitate the 
surgical procedure from the point of view of technical operability, as well as 
from the point of view of the risk of dissemination 

(2) Postopei atwe Ii > admtion — Postoperative irradiation maj’’ be either 
early or late Early postoperative irradiation is preferably administered im- 
mediately after the healing of the tissues, about the twentieth day, while 
there still remains a slight degree of postoperative neoplastic activity, and 
while the cicatricial postoperative tissues have not as yet become sclerotic 
Irradiation is thus administered before the recurrence is apparent But 
the recurrence is either certain, oi only slightly probable If the recurience 
IS certain, the surgical intervention being incomplete, the choice of the 
legion to irradiate may be difficult if it concerns an extensive tumor having 
necessitated an extensn^e operative procedure, as, for example, an adeno- 
carcinoma of the breast It can happen that one may irradiate the region 
m which the recurrence will not take place If the recurrence is only 
slightly probable, it seems preferable to us in this case also to wait, rathei 
than to administer what is called prophylactic postoperative radiotherapy 
A late postoperative irradiation, aftei the visible appearance or recurrence, 
seems to us preferable, as the radiotherapy is thus applied with precision 
over the zone where the cells are developing 

Insufficient, relatively slight radiotherapy has no other aim than to cause 
the disappearance of the most sensitive cells It liberates for a time the neo- 
plastic mass from the adherences which bind it, after which these may reappear 
and the tumor again become fixed and immobile 

If the radiotherapy has been complete, with a curative aim, and if it has 
not been followed by success, the infiltration of the tumor by the vasctilo- 
connective tissue is much earlier, the neoplasm seeming to unite more in- 
timately with the surioundmg tissues If it was mobile before treatment, it 
becomes fixed and infiltrating This is one of the reasons Avhy a second 
treatment b)"^ ladiation has always been inefficacious, excej^t occasionally 
when the tumor was veiy radiosensitive 

There is the same sequence aftei surgeiy, if the neoplastic extirpation 
has not been complete The neoplasm becomes moie infiltrating than before 
the intervention The result is that, if one irradiates a recurrent cancer 
after surgical inter\ ention, one rarely obtains the disappearance of the neo- 
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])lasm, because the cells ha\e a reduced sensitnit} due to the cicatricial 
tissue and the inci eased infiltration 

Jolly, of the College of France, demonstrated 12 \ears ago In a Acrj 
simple experiment, the degree of reduction m radiosensitnit} following the 
diminution of the nutrition and exchange The tlnmus of the pigeon, 
lymphoid organ of very great i adiosensitiMt} , is bilateral, and each lobe has 
Its own vessels If one ligates the vessels of one side onh, and then ir- 
ladiates simultaneously the two lobes, one notes the destruction of all the 
lymphoid cells of the lobe wherein the nutrition is noimal, while the cells 
have been very little modified m the lobe in which the nutiition has been 
1 educed by ligature of the vessels These facts ex])lain wh} after sur- 
gery, as after ladiation, cancels are less radiosensitne, since the section of 
the vessels and the fihrosclerosis diminishes the nutrition of the cells Ihus 
w'e have ernes of lecuirences after surgery only if the cells had oiiginalh 
a very great radiosensitivity or if the treatment w'as jiiacticcd carh after 
the intervention But even though the radiotherapy has been cail} or late 
after the suiger}’^, the disappearance of the neoplasm has at times been 
followed by quite extensive necrosis, which begins in the region of suigical 
section of the tissues, and appears one 01 tw'o yeais later Postoperatne 
ladiotheiapy is thus in our opinion less efficacious than radiotheiap\ ap- 
plied to nonoperated tissues, it is, moreover, somewhat dangerous for the 
geneial tissues, at least wdien it concerns stiatified epidermoid ejiithehomata 

Neveitheless, statistics published in various countiies infoim us that post- 
opeiative ladiation has been practiced wuth a certain success in adenocar- 
cinomata of the breast, even wdien pieoperative radiation had alrcad} been 
administered Preoperative ladiation favors the pioduction of fibrosclero- 
sis, surgeiy accentuates it, hence these tw^o transformations of the \asculo- 
connective tissue gieatly reduce the ladiosensitivity of the neoplastic cells 
IMoreovei, the doses given in postoperative prophylactic treatments, 01 in 
late tieatments, have in general been lowg 500 to 1,000 r/i to the legion of 
the tumor Even the cuie of a cancer of the larynx or phannx, or a cei- 
vical adenopathy, necessitates 4,000 to 5,000 r/i directed over the neojilastic 
cells One may thus be astonished that the cuie of cancer of the breast 
and its adjacent adenopathy is obtained Avith doses of 500 r/i , moreo\er, 
these treatments have been able to be lepeated with success, one 01 e\en 
tw'o yeais later 

The ensemble of these facts is difficult to explain Indeed, we haAe 
obtained the cuie of postoperative recuirence of cancers of the breast only 
after doses of 4,000 to 5,000 r/i on the neoplastic cells In addition, duiing 
the couise of numerous expeiiments, Regaud has shown that the disappear- 
ance of neoplastic cells of stiatified cpitheliomata, 01 of the noimal epithe- 
lium of the testicle, have never been obtained by the use of repeated irradia- 
tion over one 01 several yeai s ^Moreover, he has show'ii that the parent 
cells of adenocaicinoma are in general less sensitive to radiation than the 
patent cells of stiatified epideimoid epithelioma 
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The opinion of Regaud, the case cited by Ewing, and se\eral similar 
observations, in which the autopsies of patients treated by radiotherapy and 
apparently cured of adenocarcinomata have revealed neoplastic cells after 
five to ten years, leads one to think that the difference in sensitivity be- 
tween the parent cells and the lineal cells is perhaps more marked m the 
adenocai cinomata than in the stratified epithehomata It would thus result 
that, in a certain number of cases, what had been considered as a cure would 
be only the destruction of the very fragile daughter cells, the parent cells, 
whose evolution is much slower, could remain enclosed within a fibro- 
sclerotic connective tissue for a very long time Whatever the reasons may 
be. It seems to us justifiable to draw the following conclusions 

CONCLUSIONS 

A piimaiy empiric classification of tumors as to their precise anatomic 
points of origin will constitute, for radiation therapy, a basis for prognosis 
and procedure, and will lend to histologic classifications greater utility m 
ladiation therapj'’ 

As far as radiation is concerned, the diagnosis of the degree of differ- 
entiation of the cancerous cells, and the knowledge of the degree of fibro- 
sclerotic transformation of the vasculo-connective tissue, appear to be the 
basis of choice of treatment applicable to a given cancer 

In addition to the technical, or presumable, operability, there exists the 
true 01 biologic operability, which is one chosen or rejected according to 
the tendency to cellular dissemination and rapidity of cellular multiplication 
With the exception of very radiosensitive forms, relatively few in num- 
ber, the cure of adenocarcinomata remains more difficult, and more rare, by 
radiation than the cuie of stratified epidermoid epithehomata 

Inasmuch as radiation has not as yet produced the cui e of an appreciable 
number of inoperable adenocarcinomata over a period longer than five years, 
those which are technically and biologically operable should by preference 
be operated upon, as a rule, after a moderate external irradiation 

Ceivical adenopathies m relation to highly differentiated epithehomata 
of the mucosae benefit in general more from surgery than from radiation 
On the contrary, adenopathies coi responding to neoplastic lesions formed 
of less differentiated cells belong to the domain of radiation 

In any combination of surgery and radiation therapy, it is, in our opinion, 
moie efficacious to pieced e rather than follozv surgery by radiation 

Discussion — Dr Maurice Lenz (New York) It had been realized 
foi a long time that large doses were essential for clinical arrest of cancer 
by roentgenotherapy This could frequently not be carried out because of 
concomitant roentgen ray injury to adjacent normal tissues, especially in 
deeplj'^ situated and not markedly radiosensitive malignant tumors Coutard 
reduced this handicap bj'^ applying to practice the principle of fractionating 
and protracting the total dosage over a longer period This he did at the 
suggestion, and on the basis, of experimental work carried out on rain’s testes 
by Regaud In Coutard’s method the entire amount of irradiation is given 
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over a period of several ^\eeks, and the treatment i‘- ne\er repeated thus 
taking advantage of the full resistance of the normal surrounding ii^-vues 
and before retrogressive radiation changes ha\e taken place in them In 
cases of neoplasms of the upper respiratory and digestne tracts this treat- 
ment produces such a severe reaction in the irradiated mucosa that it is 
temporarily denuded of its epithelium The more important nourishing 
vascular and connective tissues, however, are conser^ed and the flcnudccl 
area quickly epitheliahzes from the edges Coutard has been able to arrest 
cancels which, up to his time, had been regarded as unsuitable foi roent- 
genotherapy even by the most experienced radiologists This he did 1)\ 
varying the daily and total dosage in accordance with careful daih clmital 
observation of the patient and prolonging the treatment o\er a ])eriod of 
several weeks 

Thus certain epithehomata of the tonsil, pharynx and larynx ha\e \iclded 
a relatively high five year freedom fiom clinical c\idcnce of cancci with 
his treatment, wdiereas this had occurred onl}^ exceptionally before his work 
became known Successful application of his method has not been limited 
to himself, but has been repeated by all those who have followed his teehnic 
For instance, there had not been a single instance of fi\e year clinical free- 
dom of cancer in those cases treated by roentgenotherapy at the Presbjtenan 
Hospital of New York prior to 1931 Since w'e ha\e apjilied the jirmcijiles 
of his treatment, we ha\e had a number of five year clinical arrests 

Roentgenotherapy as an addition to mtra-uterine and mtra^agmal ladiiim 
m cancer of the cervix, especially wdiere the outer portions of the paia- 
metiia are clinically involved, became impoitant thiough his work and that 
of his associates, and was chiefly responsible for the remarkable merease m 
the numbei of five year clinical arrests m this group of cases at the Radium 
Institute in Pans Roentgen ray injuiy to the intestines and bladder, which 
previously had frequently complicated the treatment in these cases, became 
rare 

In roentgenotherapy of cancer of the breast, which is still in its mfanc\, 
this tieatment has already attained some importance as a preoperatne meas- 
ure, the operative removal being facilitated by shrinkage and increased mo- 
bility of the cancer The twm months’ delay for preojierative roentgeno- 
theiapy certainly seems justified in cases wnth palpable axillarj nodes, in 
view of the unsatisfactory, purely surgical fiAe year statistics m this gioiip 
of patients The growth restraining eflfect of roentgenothei apy m inoperable 
cases is generally accepted In postopeiative roentgenotherapy the ana- 
tomicophysiologic conditions larely permit the administiation of sufficient 
loentgen ray dosage to allow' hope of permanent arrest of all cancel cells 
the aim of the treatment is not peimanent arrest, but retardation of the 
grow'th 

Coutard has stressed the 1 elation wdiich exact anatomic location of the 
cancel has to its radiosensitivity and prefers to classify the radiocurabiht}, 
of his cases more m accordance with the point of origin of the cancer than 
purely on microscopic structuie The bearing which the condition of the 
vasculai and connective tissue background has on radiocurabihty is illus- 
trated by the three patients wuth squamous cell cancer arising rcspectneh 
m the tonsil, the anteiior pillai of the tonsil, and the mucosa coveimg the 
oral surface of the angle of the lower jaw' In the tonsil wdiere the con- 
nective tissue IS loose and elastic, the results are good On the jiosterior or 
inner surface of the anterior pillar, the connective tissue is denser and the 
lesults are coi lespondingly pooler On the inner surface of the angle of 
the jaw', the connective tissue is \ery dense, tendon-hke, and arrest b} roent- 
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genotherapy practically never occuis Our own clinical experience beais 
out the correctness of these obseivations as fai as the relationship between 
results of roentgenotherapy and apparent site of intra-oral oiigin is con- 
cerned Coutard has emphasized the clinical significance of producing roent- 
gen ray sclerosis in the connective tissue surrounding the cancer If this 
change takes place before all cancer cells have been destroyed, further 
irradiation increases the sclerosis but does not destroy the cancer This, for 
instance, is what happens in the epithehomata located on the inner aspect of 
the angle of the jaw It also happens when sublethal noncancer-killing 
doses are administered at long intervals over a year or two On the othei 
hand, m slowly growing adenocaremomata of the breast, sclerosis of the 
connective tissue following roentgenotherapy may so encapsulate the cancer 
cells as to prevent their growth for long peiiods of time and thus help to 
lengthen the survival of the patient 

He has emphasized the need for close cooperation between surgeon and 
radiotherapist when decision is to be made whether a patient with a tech- 
nically removable malignant tumor should be operated upon or in spite of 
technical operability would derive greater benefit from radiation or from 
a combination of both Finally, he has again pointed out that roentgeno- 
therapy of cancer is not a simple technical procedure which may be en- 
trusted to the inexperienced hands of anyone possessing a roentgenotherapeu- 
tic machine On the contraiy, it is a difficult clinical treatment which is 
influenced by the anatomic extent and location of the cancer, by its micio- 
scopic structure and the radioresistance of the noimal surrounding tissue, 
and presupposes not only adequate equipment and familiarity with roentgen 
ray physics, but, above all, clinical judgment based upon careful observa- 
tion of the patient under treatment 

Professor Henri Coutard (Pans, France) closing Roentgenotherap) 
of cancer of the breast is, and probably will remain, one of the most dif- 
ficult radiation problems for a long time Mitosis and cicatrization may 
take place concurrently m cancer of the breast, yet treatment should, log- 
icall}'', be carried out only when tissues are especially radiosensitive, i c , 
during the first of these processes This is manifestly not practical since it 
IS not known when these changes take place Postradiation reaction of con- 
nective tissue to similar dosage varies considerably, as shown by studies of 
mastectomy specimens removed five, 20 and 30 days after radiation Roent- 
genotherapy has usually been unsuccessful where the connective tissue has 
shown sclerosis prior to irradiation The marked divergence in clinical 
results of roentgenotherapy in cancer of the breast may be due to differ- 
ences in reaction of the connective tissue 
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comparing treated and untreated tumors of the same type, many complicating 
factors must be taken into consideration, such as the duration of the neo- 
plastic disease pi ocess m each patient , the location of the tumors , the age and 
physical condition of the patients , and other possible concomitant diseases of 
the brain The compaiison of biopsy material obtained before radiation with 
specimens obtained following radiation is perhaps the least desiiable pro- 
cedure because untreated tumors undergo marked degenerative changes with 
more or less severe inhibition of tumor growth which profoundly change the 
histologic pictuie Theiefore, the contrast between biopsy and autopsy mate- 
rial alone does not allow one to draw definite conclusions as to the effect of 
the ladiation It should be added that m the case of biopsy material the 
surgeon and the neui opathologist are not always sure whether it was removed 
from an outer, moie normal 7one, from the zone of glia proliferation, from 
the tumor itself , or fiom an area not invaded by the tumor For example, the 
diagnosis of “astrocytoma,” a less malignant glioma, may be made if the 
material was removed fiom the transitional zone or from an area of necrosis 
with glia proliferation only to have the clinical course of the patient demon- 
strate the inaccuracy of the pathologic diagnosis 

Compauson of Tieated and UnUeated Tnmois — Four cases of glioblas- 
toma multiforme one ependymoma, and one medulloblastoma, all of which 
had been treated with the roentgen ray, were studied Biopsy material 
obtained duiing the opeiation preceding radiation was studied in compaiison 
with mateiial obtained at autopsy Two cases of glioblastoma multi forme, 
which had not been operated upon and which had not been treated with the 
roentgen ray, were also available for a comparative study 

By comparing the four glioblastomata operated upon and treated by roent- 
genotherapy with the two cases which were untreated, the impression was 
gamed upon gross examination that the former were more solid tumors, which 
were more resistant to the cutting knife (after prolonged formalin fixation) 
than the somewhat softer and, in the center, more spongious untreated cases 
After a detailed histologic study, it appeared that the central areas of necrosis 
were much larger m the roentgen ray treated cases than m the controls In 
van Gieson stained pi eparations, the large amount of red-stained collagenous 
connective tissue within the necrotic areas of the treated cases was quite 
obvious to examination with the naked eye Under the microscope an 
abundant stroma both of collagenous and argyrophile fibers could be seen in 
these areas In the control cases such an increase m mesenchymal fibers was 
less evident, though there was a similar proliferation of the adventitia and 
the Ultima of the newly formed blood vessels with hyalmization of their walls 
such as was present in the treated cases In the periphery of the necrotic 
areas of the treated cases there was an intense proliferation of tumor cells, 
apparently not inhibited by radiation In none of the four cases of roentgen 
lay treated glioblastomata was there any evidence in the hemisphere which 
had been spared by the tumor, or in normal tissue adjacent to the tumor, of 
mesenchymal or glial overgrowth or marked disease of the cortical neurons 
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Contrary to the generally accepted clinical opinion, the medulloblastoma 
appeared microscopically to be the tumor least affected by roentgenotherapj 
There were only scattered areas of necrosis in the tumor mass %\hich dcstro}cd 
the left cerebellar hemisphere and there ^\as no evidence of overgrowth of 
mesenchymal elements m these areas Elsewhere the tiimoi showed abundance 
of growth and the spinal cord w^as m places completely invaded b} tumor 
cells At the periphery of the sections of the spinal cord a marked increase in 
collagenous connective tissue fibers was noted, w'hich apparently onginatcd 
from the proliferated fibroblasts of the pia-aiachnoid 

The most marked inhibition of tumor growth was seen in the case of the 
ependymoma In the periphery of the tumor only isolated nodules were pre- 
served which exhibited the original histologic picture shown m the biops) 
material The mam portion of the tumor tissue was transformed into necrotic 
areas, m which isolated lows of tumor cells were pieserved only around blood 
vessels Though there was not a large amount of collagenous connective 
tissue fibers, silvei stained preparations revealed a dense meshwork of glial 
and argyrophile mesenchymal fibers Aieas of necrosis have been described 
as occurring m nontreated ependymomata but the extent of tumor tissue 
destruction was nevei as large as we observed m the tieated case m this group 

It is difficult to decide just how much of the inhibition of the growTh of 
the tumor m the four roentgen lay treated cases of glioblastoma multi forme 
was due to the effect of the roentgen rays and how much w’as due to the 
tendency of such a tiansformation which is commonly found in untreated 
tumors Perhaps, the time factoi may have played an impoitant idle in 
producing the diffeient appeal ance in the histologic picture of the untieated 
and treated tumors The formei gave a history of clinical symptoms of not 
more than three months' duration, while the tumors which weie operated 
upon and tieated survived foi a year and longei from the time of the fiist 
onset of symptoms 

Compauson of Radiated and Nomadiated Tiimoi Tissue Within the Same 
Biain — In one case of glioblastoma multiforme (No 2098), there was an 
opportunity to compare the oiiginal tumor in the left hemisphere wffiich had 
been operated upon with an isolated small tumor nodule m the cential region 
of the right hemispheie The latter also showed a large area of central 
necrosis with numeious, newly formed blood vessels m the peripheiy and 
proliferation of the intima with hyahnization of the wall of the cential vessels 
It differed, however, from the mam tumor mass by the absence of collagenous 
and argyrophile mesenchymal fibers which weie so abundant 111 the necrotic 
area of the tumoi mass in the left hemisphere which had been operated upon 
and had received the direct effects of ladiation therapy 

Compauson of Biopsy Mateual Obtained Bcfoie Radiation with Autopsy 
Mate) lal — ^This comparative study did not yield any results m the four glio- 
blastomata In all of these tumors it appeared that only the outer periphery 
of the tumoi had been 1 emoved at the operation although the surgical record 
definitely gave evidence to the contraiy The sections showed an active pro- 
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liferation of neoplastic glioma cells but no aieas of central neciosis The 
diflfeience in appeal ance in the case of the ependymoma has already been 
emphasized No difference could be noted between the biopsy and autopsy 
mateiial m the case of the medulloblastoma 

Fiom a purely clinical considei ation of the effect of roentgen rays upon 
the suivival peiiod of patients with gliomata, one may easily be misled into 
the belief that the effect is striking Thei e are many factors to be considered, 
howevei Certainly, a compaiison of the survival period between treated 
and untreated patients in our series shows little or no difference In the 
case of the medulloblastomata, our survival peiiods have been so excellent 
that It IS haid to coi relate the facts with the microscopic findings in this 
particular case We do not, however, have a series of untreated medullo- 
blastomata for compai ison 

If the survival peiiods following deep roentgenotherapy were years longei 
than those of the untieated patients, one would still have to consider the fact 
that gliomata of the same gioup may have dissimilai cell type characteristics 
This alone might well account for the difference in survival periods and the 
actual value of roentgenotherapy would necessarily be difficult to judge 

The clinical and pathologic data upon the tumors included in this study 
ai e appended 


Case No 2070 — A male, age 33, had had symptoms of three years’ duration He was 
operated upon April 20, 1928, and a soft, gelatinous tumor mass which contained small 
cystic cavities was removed cn bloc and by suction from the posterior portion of the 
temporal lobe 

From May 7 to 10, 1928, he received 1,500 Ma minutes of deep roentgenotherapy, 
using 200 K V , 34 Mm cu and 1 Mni al filters at a target distance of 50 cm , equiva- 
lent approximately to 2,400 R units This was repeated in four weeks 

At a second operation January 25, 1929, 
a large amount of tumor tissue was removed 
with the Bovie electrosurgical unit from the 
posterior portion of the temporal lobe and 
again a large amount of soft tissue was re- 
moved with a suction apparatus The tumor 
upon gross e\amination was yellow and 
gummy 

From February 7 to 19, 1929, the pa- 
tient again received 1,500 Ma minutes, or 
approximately 2,400 r units, of deep roent- 
genotherapj' with the same technic used pre- 
viously This therapy was repeated in April 
and again m May of 1929 The patient 
died August 23, 1929, seven months after 
operation and four years after the onset of 
his first symptoms 

Pathologic Rcpoit — The right hemisphere of the brain was markedly enlarged 
and its gjri were flattened The tumor destroyed most of the right hemisphere and 
iinaded basal ganglia and the internal capsule It extended almost to the tip of the 
occipital pole where cystic cavities filled with a gelatinous material were found Local- 
ized for the most part in the center of the hemisphere, the tumor extended into the 
outer cortex and the pia-arachnoid in the parietal and occipital regions (Fig i) 
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Fig I — Case 2070 Glioblastoma multiforme 
Section through brain Tumor invading right 
hemisphere, formation of large cjsts following 
anemic softening 
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white matter as a cystic cavity partly filled with gelatinous material The tumor 
invaded both the right and left hemispheres, destroying the corpus callosum and invaded 
the third ventricle The tumor had a gra> ish-black color and contained m its center 
large necrotic areas stained homogeneously black (Figs 4 and 5) 



Fig 4 — Case 2085 Glioblastonn multiforme Fig 5 — Case 2085 Glioblastoma multiforme 

Coronal section through brain demonstrating Biops> mateiial from first operation Loose ap 
tumor invading both hemispheres and final hem pearance of background, mild increase 111 gha 
orrhage into tumor nuclei H and E stain Zeiss obj io\, oc io\ 

Sections through the right frontal lobe showed the cortex to be normal without 
any marked changes in the neurons, and no increase m the glial nuclei or capillaries 
An area of softening was present in the second left frontal convolution due to a cystic 
formation which followed the organization of an old focus of anemic softening It 
was surrounded by a thin capsule of collagenous connective tissue fibers followed by 
a zone of mild proliferation of fibrous gha Adjacent to the wall of the lateral ven- 
tricle was an organized blood clot in which tumor cells were present Part of the 
thalamus was destroyed by the invading tumor 



Fig 6 — Case 2085 (Autops> mateml ) Fig 7 — Case 2085 Glioblastoma multiforme 

Area of calcification of iieivlj formed blood (autops> material) Tumor lining area of necrosis 
vessels in necrotic center of tumor -van Tumor cells best preserved around blood vessels 
Gieson stain Zeiss obj lox, oc lox In the center increase of blood vessels with pro 

liferation and lij alinization of adventitia van 
Gieson stain Zeiss obj 3X, oc 6x 

The mam portion of. the tumor was very cellular but no definite pattern could be made 
out Most of the cells showed well defined nuclei with an abundant cytoplasm but no 
processes Some forms which resembled unipolar spongioblasts were seen There was 
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an abundance of newly formed capillaries and the arterioles and the larger ^e«scl'^ ap- 
peared normal without hj^alinization of their walls In the necrotic portion of tiic tumor, 
the debris of tumor cells which showed a fine granulation of their nuclei were found 
Scattered thin-walled blood vessels were surrounded b\ islands of better presen ed tumor 
cells There was no marked increase in collagenous coiinectnc tissue fibers Microscopic 
Diagnosis Glioblastoma multiforme (Figs 6 and 7) 

Case No 2098 — A male, age 55, had had semptoms of it weeks’ duration He was 
operated upon April 20, 1929, and a large, soft, gelatinous tumor with a great amount of 
degeneration was found in the posterior portion of the right parietal lobe which was re- 
moved with the suction apparatus 

Fiom June 3 to 10, 1929, the patient 
received 1,500 Ma minutes of deep roentgen 
ray therapy, using 200 K V , Mm cu and 
I Mm al filters, and a target distance of 
50 cm , or an equivalent approximately of 
2,400 r units From August 6 to 14 with 
the same technic he received 825 Ma min- 
utes or approximately 1,800 r- units From 
October 29 to November 5, he received the 
same dosage given m June, le, approxi- 
mately 2,400 r units The patient died 
March 10, 1930 

Pathologic Repot t The sections ob- 
tained at operation show'ed a considerable 
increase in the gha nuclei m the white mat- 
ter , acute foci of hemorrhages, but no in- 
crease m the blood \essels or areas of soften- 
ing (Fig 8) 

Gross examination of the brain showed the left hemisphere to be enlarged and bulg- 
ing The tumor invaded the greater part of the left half of tlie brain and extended 
through the corpus callosum and the midbrain into the right hemisphere The inferior 
half of the right temporal lobe w'as also invaded by tumor masses The tumor was hard, 
firm, and had a reddish-gray color There w’ere no areas of hemorrhage wnthin the tumor 
except for a small field of hemorrhagic necrosis at the base of the left frontal lobe (Fig 9) 



Fig 8 — Csce 2098 Gliolilsslomi multiformc 
BiopsN TiTUenal trom fir«l operition MiUl increase 
m gin nuclei H snd E stniii 7 ci's obj lox 
oc I ox 



Fig 9 — Case -098 Glioblastoma multiformc Fig 10 — Case 2098 Glioblastoma multi 

Coronal section through hrain Eeft hemisphere forme (autopss material) Left hemisphere 

iniaded b> tumor Isolated areas of tumor for Radiated tumor Area of necrosis nith increase 

mation in right central and temporal g>rus in blood lessels nith thickened and hjalinircd 

\\ ills and collagenous connectue tissue fibers 
\an Gic'on stain Zeiss obj 3\, oc Gx 

In sections through the area of operation tumor cells could be seen to invade the 
scar tissue In the deeper layers of the section necrotic areas were present bordered b} 
intact tumor tissue Within these foci of necrosis there was a massive increase of 
collagenous connectiv'e tissue fibers and an abundance of larger blood vessels with thickened 
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walls which had undergone hyalinization The tumor cells did not show anv definite 
arrangement, though there was a tendency to radiate around blood vessels and to form 
palisading, streaming lines A section through the right precentral gyrus showed a 
neoblastic transformation of the glia cells of the molecular layers and of the satellites of 
the ganglion cells lareis The latter were markedly increased in number and surrounded 



Tig h — Case 2098 Glioblastoma multiforme 
(autopsj material) Tumor from radiated area m 
left hemisphere Mostly tumor cells resemhlirpr 
unipolar spongioblasts Daaenport stain Zeiss 
obj 3 Mm , oc I ox 


Tic 12 — Case 2098 Glioblastoma multi 
forme (autopsj material) Central area of 
necrosis in left hemisphere Increase m fi 
brillary astrocytes hung down a dense mesh 
work of fibers increase of aryrophile con 
nectiie tissue fibers Davenport stain Zeiss 
oh] 20X, oc io\ 


by neurons in several lavers The ganglion cells and the axis cvlinders were well pre- 
served There was a marked increase m capillaries of the gray matter In the white 
matter large areas of necrosis were seen with a mild increase in collagenous connective 
tissue fibers within those areas In other places tumor cells were arranged in rosette 



Tig 13 — Case 2170 Glioblastoma multi Fig 14 — Case 2170 Glioblastoma multi 

forme Tumor remo\ed at second operation forme Coronal section through brain ln\a 
Mild increa‘?e in collagenous connectne tissue sion of left hemisphere and corpus callosum 
fibers tumor cells A\ell preser^ed \au Gieson 
stain Zeiss obj lov oc lox 

forms with their processes streaming toward the center of the rosettes Microscopic 
Diagnosis Glioblastoma multiforme (Figs 10, 11, and 12) 

Case No 2170 — A male, age 48, who had had symptoms for five months before an 
operation January 9, 1929, when a large, soft, degenerated tumor was removed by resec- 
tion and suction from the left frontal lobe 
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He reccncd 1,500 Ha minutes of deep rocntcicn ra% thcnp\ u^nu: Mm cu and 

I Mm al filters, 200 KV, and 50 cm target distance an cfiunalcnt approMin lieh <>i 
2,400 r units The patient died No\ ember 50, 1920 nine months after operation and 14 
months after his first samptom 

Pathologic Rcpoii Sections from the biopsj matcn.il showed tile tumor celK well 



Tig 15 — Ca'-e 2170 Glioblastoma multiforme ‘'cctioii 
through tumor (autopsj material) Increase in necrotic are i 
numerous net\l> formed Mood aes«cls and increase in collai enmis 
coiinectiie tissue 

preserved and surrounding islands of small blood \csscls in rosette like forms Tine 
collagenous connectne tissue fibers and scattered fibroblasts were present There were 
scattered small areas of necrosis which contained debris of tumor cells and newK formed 



Fig 16 — Ca«e 2414 'Lntrcatcd ca'-c of glioblastoma multi 
forme Coronal section through brain Iiitasion of both heiius 
plieres be tumor 

capillaries The tumor cells contained large, round or oaal nuclei, rich in chromatin and 
an abundant cjtoplasm which stained mtenscK with eosin (Eig 13) 

GrossK the left hemisphere was about double the size of the right and its coinolutioiis 
were flattened The tumor maaded most of the left hemisphere, but spared the temporal 
lobe which was compressed and the cortex near the midline and the upper medial third 
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The tumor invaded the corpus callosum and compressed the striatum Tlie tumor was 
hard and firm and brownish-red m color A small cyst was found at the posterior end of 
the tumor which measured approximately 2 cm m diameter (Fig 14) 

Sections showed the tumor to be cellular with an abundant stroma of fibrous gha 
There were scattered areas of necrosis filled with the debris of tumor nuclei and contain- 
ing islands of densely accumulated coarse collagenous connective tissue fibers Other 
necrotic areas were filled with fibrillary astrocytes which sent out a dense meshwork of gha 
fibers Blood vessels were numerous and within the necrotic areas their walls were thick- 
ened and showed hyahnization The tumor cells were mostly of larger types with 
abundant cytoplasm and eccentrically located nuclei In Davenport stained sections forms 
which resembled unipolar spongioblasts were seen Microscopic Diagnosis Glioblastoma 
multiforme (Figs 15, 16 and 17) 

Case No 2065 — ^A male, age 14, who had complained of headaches for two months 
before an operation October 10, 1928, at which time a soft, grayish-purple tumor was found 
in the left cerebellar hemisphere The tumor was removed with the suction apparatus 



Fig 17 — Case 2434 Glioblastoma muUiforme Area of cen 
tral necrosis filled with debris of tumor cells No marked in 
crease of newlj formed blood \essels or collagenous connective 
tissue 

He received 750 Ma minutes of deep roentgen ray therapy from October 26 to 30, 
1928 , using 54 Mm cu and i Mm al filters , 200 K V , target distance 50 cm or an 
equivalent approximately of 1,200 r units This same dosage was repeated from Decem- 
ber 26 to January 8, 1929, and March 6 to 9, 1929 The same number of r units were 
given in April and in June of 1929 over the spinal column The patient died August 16, 
1929 

Pathologic Rcpoit The tumor specimen obtained at operation showed numerous 
densely accumulated, lymphocyte like cells with small, round, dark-staining nuclei and 
scanty cytoplasm 

Examination of the brain Grossly the entire ventricular system was markedly en- 
larged The tumor destroyed the left cerebellar hemisphere completely and invaded the 
left middle cerebellar peduncle The spinal cord was markedly enlarged at the lumbar 
enlargement The cauda equina was infiltrated with tumor masses 

Part of the tumor contained islands of necrotic tissue with blood vessels around which 
well preserved tumor cells were clustered There was no marked increase m collagenous 
connective tissue or m blood vessels At the point of transition of the tumor into the 
cerebellar peduncle there was a zone of proliferated astrocytes and a mild increase in blood 
vessels The tumor cells contained round, dark-staming nuclei of equal sizes, with scanty 
c\toplasm, and no processes The ganglion cells of the cerebellar nuclei seen within the 
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tumor mass were fairlj ■well prescr\cd The tumor iinaclcd the ‘spinal cord and the-c wa'^ 
a marked overgro'i\th of connects e tissue and blood \esscls with thickened wall'- Wlure 
the tumor in\adcd the anterior grav matter the ganglion cells shoved p%kno'i‘: ami dif- 
ferent stages of degeneration Tumor cells also iinaded the pia-arachnoid and the posterior 
peripherj of the spinal cord There was no increase of blood \cssels or connectne 
in this area, onlj a mild increase in astrocjtes in the immediate emironment of the 
invading tumor Microscopic Diagnosis Medulloblastoma (Fig iSf 
Case No 2084 — A male, age 13, was 
operated upon December 26, 1927, after 
complaining of s3'mptoms for si\ months 
A purple tumor mass was found to project 
dowmw’ard into the spinal canal between 
the cerebellar tonsils From Januarj 9 to 
12, 1928, the patient recened 700 Ma 
minutes of deep roentgen ra}' therap^ , using 
34 Mm cu and i Mm al filters , 200 
K V , 50 cm target distance or an equiv- 
alent approNimatelj’ of 1,150 r units This 
same dosage w'as repeated by the same 
technic from March 12 to 15, June il to 
14, September ii to 15, and December 10 
to 14, 1928, except that during the last 
treatment he received 937 one-half milli- 
ampere minutes or approximateh 1,500 r 
units The patient died March 27, 1929 
Pathologic Repot I Sections from the 
biopsy specimen showed the tumor to be \cr\ cellular The nuclei were homogeneous and 
were surrounded by cytoplasm which asiuiiied pohgonal forms The tumor cells were 
arranged in pseudorosette-like forms around scattered blood \essels There was a mild 
increase in collagenous coiiiiectne tissue interspersed between the tumor cells 

Grossly, in longitudinal sections through the brain stem and the cerebellum the tumor 
invaded both the right and left cerebellar hemispheres and extended as far as the roof of 
the fourth ventricle The pons and medulla were flattened but not iinadcd bi tumor 
masses The tumor w'as solid, grajish-red in color and contained small necrotic and 
hemorrhagic areas (Fig 19) 

The characteristic arrangement of 
the tumor cells seen in the biopsj' speci- 
men had disappeared Pscudorosettes re- 
mained onlj in the outer peripherj of the 
tumor The center of the tumor was 
represented bj large areas of necrosis 
which contained numerous iiewlj formed 
blood aessels with thickened, hj'ahnized 
W’alls Around these lessels isolated 
rows of tumor cells were preserved 
There w'as a marked increase of gha 
fibers and an o\ergrowth of newlj formed 
fibroblasts without, howeeer, a large pro- 
duction of collagenous fibers M'lthin 
this necrotic area isolated c^sts were 
seen, lined bj' epcnd\mal like cells There was a marked dem\ehnization and partial 
destruction of ner\e fibers with an oaergrowth of astrocates and a formation of dense 
meshw'orks of gha fibers Microscopic Diagnosis EpendMiioma (Figs 20, 21, 22, 23 
and 24) 



Fig 19 — Case 20S4 Upends nionia of cere 
Iiclhini Safnttal section through brain to demon 
strata timior dcstrosing central part of ccrcbtllu n 
and lined hs roof of fourth scntncle 



Fig iS — Case 20(15 Mednllohlastonn fan 
topss inalcrial) iiuadini, dor'-al sc,,ment ot 
spinal cord pia arachnoid and outer rone of 
spinal cord \an fiitsoii slain /ci^s ohj j\ 
oc i6\ 
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The total amount of deep roentgenotherap} expressed in R units, the 
duration of symptoms at operation, and the survnal period of eacli patient 

15 sho^vn in Table I It Mill be seen that the longest surMval period is not 
necessarily m that patient who recened the largest amount of radiation 
therapy In fact, one patient with a glioblastoma multi forme sur\ned nine 
months as compared wuth a patient with the same t}pe of tumor who ^tinivcd 

1 6 months but w'ho had recen'cd five times the amount of deep roentgeno- 
therapy 

Table I 

SUMMARY or DUR.\.TION Or S\MPTOMS AND ROENTOLNOTHPR \PV 
Duration of S3Tnptoms 


Case 

No 

2065 

Se\ 

M 

Age 

14 

at 

, Operation 

2 mos 

Survival 

at 

Autopsv' 

12 mos 

10 mos 

Microscopic 

Diagnosis 

Medulloblastoma 

Amount of 
X-rav Treatment 

6,000 r units 

2084 

M 

13 

6 mos 
Survival 

21 mos 

15 mos 

Ependjmoma 

9,100 r units 

2098 

M 

55 

3 mos 
Survival 

13 mos 

10 mos 

Glioblastoma 

multiforme 

6,600 r units 

2170 

M 

48 

5 mos 
Survival 

14 mos 

9 mos 

Glioblastoma 

multiforme 

2,400 r units 

2070 

M 

33 

3 yrs 

Survival 

4 yrs 

16 mos 

Glioblastoma 

multiforme 

12,000 r units 

2085 

M 

27 

4 3 rs 
Survival 

5 vrs 

18 mos 

Glioblastoma 

inultiforme 

9,200 r units 


In summai izing the results histopathologically, it may be said that in four 
cases of glioblastoma multiforme which had been tieated with deep loentgcn 
lay followung opeiation, the central area of necrosis wms more extensive and 
overgiowdh of collagenous connective tissue was moie abundant than m two 
untreated control cases The giow'th of the glioma m the peiiphery of the 
treated tumors had not been ai rested A study of a laigcr senes of such 
tumors should decide the question wdiethei the difference m the age of the 
tumois of the tieated and untieated cases determined the difference m the 
histologic pictures or w'hether it was produced by roentgenotherapy An 
ependymoma of the fourth ventiicle was markedl) inhibited in its growth and 
onl)'' in the peiipheiy of the tumor w^ere well pieserved nodules of ependvmoma 
tissue obseived A medulloblastoma of the fourth ventricle w'as not inhibited 
in its grow'th by roentgenotherapy Extensne ln^aslon of the spinal coid 
occutred despite prolonged radiation of the skull and spinal column 

Fiom a careful follow up study of our own patients with intracranial 
gliomata who have been opeiated upon, it is obrious that there is no eMdence 
that I oentgenothei apy has decisnel}'’ piolonged the survival period bevond the 
avTiage of those patients with histologically similar tumors who have not 
leceived such therapy Our results are in practical agreement with those 
repoits m the hteratuie m which accurate comparisons have been made 
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between treated and untreated cases For example, m Cushing’s series of 
patients with astrocytomata who were treated by deep roentgenotherapy, the 
survival period was 78 months, as compared with a survival period of 68 
months in untreated cases 

Deery^ studied 50 gliomata in an effort to determine the effect of radiation 
therapy He chose only those cases in Avhich both preradiation and post- 
radiation specimens of the tumors were available, and the majority of the 
series consisted of medulloblastomata, glioblastomata, and astroc)'tomata, the 
three most common tumors in any series of gliomata Some of the tumors of 
each type showed very striking histopathologic changes which it seemed 
leasonable to Deery to credit to the radiation given Others showed less 
marked changes, while others showed no demonstrable change whatever The 
primary effects of radiation therapy weie upon the tumor cells and there were 
evidences of cell injury which, when severe, resulted m death of the cells 
Theie was an increase of necrosis and a reduction in cellularity of the growtii 
which could be determined by actual cell counts Mitotic figures were less 
frequent following radiation and often postradiation specimens showed the 
appearance of or an increase in giant cell forms In Deery’s opinion the 
blood vessel and connective tissue phenomena which were commonly seen in 
postradiation material were secondaiy and incidental changes In agreement 
with oui own lesults, the changes which were apparently caused by radiation 
therapy were encountered not only in tumors of a lower order of differentia- 
tion, which theoretically should be more ladiosensitive, but also in tumors of 
a high degree of maturity such as the astrocytomata 

Alpers and Pancoast- studied 22 gliomata treated by radiation therapy 
Only two of six cases of glioblastoma multi forme showed slight hyperchroma- 
tosis and fragmentation of the nuclei but no effects which might be considered 
as lasting In the medulloblastomata, a change in the blood vessels, necrosis 
of cells and increase m the connective tissue stroma were noted but there was 
evidently a lack of correlation between the amount of tumor cell change and 
the amount of radiation These authors concluded from their study that 
although mild changes are produced by radiation, they are not of great impor- 
tance and suggested that a much greater dose of radiation therapy be used 
than is now commonly the practice 

Sachs, Rubinstein and Arneson® reviewed the results of roentgenotherapy 
in a series of 119 gliomata and as a criterion of the results obtained, stated 
that, if after receiving radiation therapy, the patient had definite subsidence 
of symptoms which weie still present after operation, it was considered that 
some beneficial effect had resulted from the therapy It will be immediately 
recognized that the personal factor enters into such an analysis which can lead 
to no uniform conclusions from a study of the problem from several clinics 
In general, however, they concluded that radiation therapy has definite in- 
hibitory but only a temporary influence upon glioblastomata To obtain the 
best results from radiation therapy of medulloblastomata they believe that 
radical operative removal must precede treatment, which has a definite effect 
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on this t}pe of tumor These authors did not correlate their clinical rc-Uit' 
with histopathologic studies of pre- and postradiation specimens 

It IS at present agreed that surger\ and radiation therajix '-hould he u^ed 
in conjunction and that no antagonism should exist between them Rrantecn 
or radium therapy without surgere’’ ma\ carr\ with it main d.mijer'' In the 
first place, without surgical verification one cannot he ceitain that a tumoi n 
present Second!}, there may be a mistake in localization of the le^-ion In the 
third place, seeeral t}pes of intracranial tumors as has alrcad\ been imn- 
tioned, are not onh radioresistant but offer faeorahle surgical results rinal!}. 
edema and increase of brain \olume which follow radiation therap}, ma^ 
cause an increase in headaches and papilledema Beclere^ has designated these, 
symptoms as a prereaction which ma} occur within half an houi alter radia- 
tion He states that vessels dilate , there is Inpeiemia and a seious transudate 
and edema occur Numeious cases are upon record in which a smttle trc-it- 
ment of roentgen ra} has been followed by coma and death and therefore, it 
must not be assumed that radiation therapy is de\oid of dangei 

At present, theie are no standards of technic of theiap\ which aie uni- 
versally used Hyslop and Lenz'* ha\e shown by ionization measurements of 
the effective dosages at possible sites of deep-seated gliomata, that loentgen 
ra} therapy wnth inteimediate or low \oltage is infeiioi to high \oltagc 
therap} They also state that if intermediate \oltagc theiap} is used, oiie-third 
of the surface dose may be absorbed by the skull whereas much less ladiation 
IS absorbed by the skull if high voltage theiap\ is used Sosman s technic, as 
desciibed in 1928, and practiced upon Cushings large senes of intiacianial 
tumors, consisted essentiall}' of an mterruptei less 12-inch transfoimer with 
mechanical 1 edification, 130 to 140 KV peak and a 9 to 10 inch spark gap 
between blunt points A filter of 025 Mm of 1 oiled copper with one thick- 
ness of sole leathei was employed on the side next to the patient, with an 
occasional substitution of a 5 o ]\Im aluminum filtei distance of 12 inches 
from the centei of the target, a milhamperage of 6 and a time intcr\al of 
25 minutes foi a full dose was used The poitals of entr} weie S to 15 cm 
m diameter and w ere delimited b} leaded rubber on the patient s head and In 
lead diaphragms 34 i”ch thick The single poital single seance method was 
used in postoperatnc cases with a trial dosage of 60 to 80 per cent the first 
day A full dosage was repeated e\ery thiee weeks for from foui to eight 
treatments Anothei senes of four treatments was gnen after three to six 
months This treatment produced epilation and onh occasionally a faint 
er}1:hema m ten to 14 da}s Sosman judged that a single full dose was 
approximate!} equnalent to 8oo-r,ooo 1 units 

Our own method of treatment has been to gne a slight!} smaller number of 
R units through four portals of enti} We ha\e used 200 k!lo\olts with 
I Mm filters of copper and aluminum The taiget distance has been 50 cm 
and the poital size 100 sq cm The attemjjt has been made to delner 125 per 
cent of an er\thema dose to the center of the skull, distributed o\er lour 
seances 24 hours apart About 400 to 500 r units are delnered at each 
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seance This senes is lepeated after six to eight week intervals for two or 
more series of tieatments After a six to eight month interval, another 
series of foui treatments is given 

Recent developments in our knowledge of radium therapy have estab- 
lished certain fundamental principles that have an important bearing upon 
treatment Thus, it has become lecognized that an optimum time interval 
exists dm mg which a tumor reacts best to radiation Exposure of the 
growth dunng a shorter period results m failure to gam a maximum lethal 
effect upon the tumor cells Exposuie over a long period results m the 
establishment of a state of radio-immunity The importance of utilizing the 
most penetrating rays of radium has led to the use of adequate filtration, and 
a recognition of the significance of homogeneous distribution of radiation has 
resulted m the use of external radiation whenever possible and multiple im- 
plants when interstitial irradiation is indicated 

Since these principles have become lecognized, it is not difficult to explain 
many of the failures of radium therapy under the older technic The use of 
glass radon seeds, for example, invariably resulted in necrosis on account of 
the absence of filtration and the frequent failures of gold implants can be 
explained on the basis of inadequate filtration and the difficulty of effecting 
a uniform distribution of radiation except m lesions of limited size 

These considerations have lesulted m important changes m technic m 
recent years The ideal form of radium therapy is that which permits the 
delivery of an adequate, unifoim dose of penetrating irradiation over a pro- 
longed but limited interval, for example, by the use of a large quantity of 
radium at a distance In the treatment of the moie radioresistant tumois, 
however, the amount of radiation that can be delivered to the lesion by 
external radiation may be inadequate and interstitial radiation becomes neces- 
sary m order to delivei an adequate dose to the tumor Under these circum- 
stances the use of multiple weak radium foci adequately filtered and uniformly 
distributed becomes the method of choice With a few isolated exceptions 
removable platinum indium needles of o 5 Mm wall thickness, containing 
radium element, have pioved to be superior to any other method of interstitial 
radiation The radium element is distributed throughout the platinum needles 
m such amounts that the total dose determined by clinical experience is 
delivered over a prolonged period of approximately five to seven days This 
distribution of radium permits the use of a small quantity of radium over a 
period of 120 to 168 hours rathei than the use of a larger quantity over a 
period of 10 or 12 hours In the treatment of cancer of the tongue, for 
example, the use of this method has proved to be highly successful Within 
the last few yeais the use of removable platinum radium needles has been 
extended to the treatment of other neoplasms, notably m inoperable carcinoma 
of the breast 

Although radium implantation has been practiced m tumors of the brain 
and numerous studies have been made upon the effect of radium on normal 
brain tissue, most of these observations were conducted before the basic 
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principles alieady described were fully recognized and the radiation was not 
executed accoiding to the newer technic which recognizes and embodies the 
factors mentioned 

Davis and Cutlei® have recently reported upon a series of experiments 
upon animals and one clinical case in which these newei technical methods 
were employed In one senes of animals, a i mg needle of radium was 
introduced into the brain and allowed to lemain from 24 to 216 hours, at the 
end of which intervals the animals were saciificed In another series, 4 mg 
of radium were implanted for peiiods of fiom 48 to 216 hours, so that the 
total number of milligiam hours weie fiom 192 to 864 After the radium 
needles were removed these animals weie allowed to live and were sacrificed 
at intervals of two to 168 days The pathologic studies of the brains of these 
expeiimental animals showed a small amount of thickening of the endo- 
thelium of the vessels and fat loaded microglia cells in the immediate vicinity 
of the needle wound but no changes occurred which could not be explained 
equally as v ell by the introduction of a needle which did not contain radium 
In ail} event, the destiuction of noimal neive cells did not extend beyond a 
few millimeters from the immediate tiack of the needle The one clinical 
experience uas m a glioblastoma multiforme A radium exposure of 2,688 
mg hr was given from needles implanted diiectly into the tumor and removed 
at a second operation The patient died two months later but this case proved 
to be a severe test of the piacticability of the method of interstitial radiation 
and has encouraged an extension of the method 

In an efioit to gam comparative knowledge of the clinical results which 
follow radium therapy upon intracranial tumors, we have thus far treated 
14 patients In this group there were 5 glioblastomata, 2 astrocytomata, 2 
angiomata, 2 metastatic carcinomata, i sarcoma, i medulloblastoma, and i 
metastatic hypei nephroma 

Wherever possible cross-fire ladiation was instituted over two areas of 
the skull Each patient received 2,000 mg hours each day until a total of 
80,000 mg houis through each of the two portals had been given This made 
a total of 160,000 mg hours for each patient Using a 2 Gm radium pack, 
a distance of 10 cm , a round portal 10 cm m diameter and a i Mm filter of 
platinum Mas employed The only variation in this technic using the 4 Gm 
pack M'as to employ an 8 by 10 cm portal Soon, a clinical impression was 
gained that several of these patients progiessed more satisfactorily than a 
similar group treated by deep roentgenotherapy or left untreated Unfortu- 
nately, when this impression M^as subjected to iigid analysis against our recoids 
it became obvious that no such difference existed betMeen the results obtained 
by radium and deep loentgenotherapy The survival peiiods have been similar 
in cases which might be fairly compared As yet, we do not have pathologic 
material for comparison before and after radium therapy and, consequently, 
the most authoritative souice of ai riving at a conclusion must await a future 
stud} Clinically, at least, there would seem to be no choice between the 
two methods of therapy 
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Finally, in summary, it is fair to state that the results of deep roentgen 
and radium theiapy upon intracranial gliomata which have been verified at 
operation have not been promising and, in fact, have been somewhat of a 
disappointment This, in spite of newer methods of technic developed in the 
therapeutic use of these agents Any attempt to study the results obtained 
by radiation therapy should involve a careful histopathologic study of the 
tumor before and after radiation, and an accurate comparison of the survival 
periods of these patients 

It must be remembered that ceitain tumors of the glioma group, by their 
nature, have a long history befoie operation and a long survival period This 
makes it difficult to evaluate accuiately the postoperative effect of either of 
these two agents Certain it is that gliomata should be veiified surgically 
befoie they aie treated by deep roentgen or radium therapy 

The story of the surgical treatment of gliomata of the biain has not been 
completely written and it is likely that future experimental and clinical work 
will point to a more satisfactory method of dealing with these tumors than 
IS now recognized In such studies the possibility of deep loentgen and 
radium therapy by means not yet utilized should play an important role 
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Discussion — Dr Elliott C Cutler (Boston) Today, when Mr 
Keynes piesented so succinctly the influence of radiation upon tumors, the 
thought occurred to me to again impiess upon the profession that radiation 
therapy may also be extremely useful in the field of neurologic surgery If I 
understood Doctoi Davis correctly, he feels that one cannot assay, even by 
survival studies, the beneficial effects of radiation therapy, and feels theie 
must be histologic contiols of the effect produced by radiation 

In cooperation with Doctor Sosman, Head of the Roentgenologic Depart- 
ment at the Brigham Hospital, Boston, we carefully studied the postoperative 
survival period of 61 patients with cerebellar medulloblastomata, and in that 
group it was cleaily indicated that as surgery became better, the survival 
peiiod was extended from one month to one year, but that with radiation in 
addition the survival period was gieatly extended 

The medulloblastoma like the lymphoblastoma, is a so-called radiosensitive 
tumor and can seed itself down in the cerebrospinal fluid axis so that metastases 
occur m the spinal cord region and even upw^ards in the ventricular apparatus 
When ladiation is applied to all of the ventiicular system one should prevent 
seeding of the medulloblastoma or kill off the implants, so the survival period 
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can be extended Tins has occuired, and theie are now ser^eial patients living 
over SIX }eais since their fiist surgical biopsies were obtained 

The idea that a tumor of this type is paiticularly ladiosensitive has been 
borne out by the studies of Biody and Geiinan at New Haven and by Elsberg 
of New York It is veiy cleai now fiom a study of it, taking biopsies orig- 
inalh, and nith subsequent lecuirences, that piofound effects (at least in 
oui expel lence) aie exhibited m the specimens lemoved The tumor shrinks 
m sire, the blood vessels dimmish m caliber, and one sees evidence micio- 
scopically of consideiable alteiation in the cell appearances Certainly in this 
small field of the medulloblastomata of childhood one can say that radiation 
has extended life from less than one year to an expected period of perhaps 
around three oi foiu >ears This may be even fuither extended The longest 
known postopei atn e sui vival patient in this gi oup is now alive ten years since 
the first suigical proceduie The second longest survival is alive and well 
se\en ^ears since the first suigical piocedure but continues to show spinal 
leciurence fiom time to time, the siunptoms of which disappeai nith roentgeno- 
therapy 

I think we should lecall today, m discussing radiation as a whole, that 
there may be tumois of gieatly shifting radiosensitivity, but w^e can find 
gioups of tumors corresponding to a definite cell type wdiich we can predict, if 
we know the tipe of tumor, will be ladiosensitive even m the field of neuro- 
logic surgery 

Dr Gilbert Horrax (Boston) _ My expeiience wuth the medulloblasto- 
mata has been exactly the same as that experienced by Doctoi Cutler, and I 
do not belieie that Doctor Davis would differ wnth this essentially, from the 
clinical standpoint He simph mentioned one oi tw^o instances m wdnch there 
was no evidence of microscopic change after i oentgenothei apy I think it has 
become an established fact that medulloblastomata do respond to radiation 
ver} definitely, and life expectanc} is gi eater wuth it than wuthout it As a 
matter of fact medulloblastomata strictl}'’ speaking, aie not tumors of the 
glioma group So far as the glioblastomata, the asti ocytomata and the oligo- 
dendrogliomata are concerned, wdnch aie the tiue gliomata, my experience has 
been similar to that of Doctor Darns 

I had occasion to look up some 50 of these tumors a year or tw'o ago, 
wdnch had been verified at operation, subsequently radiated, and then re- 
operated upon 01 came to autopsy These tumoi s w^ere studied very carefully 
b}”- Dr Percival Bailey and myself fiom the histopatholoeic standpoint, soeci- 
mens taken at operation being studied through innumeiable sections, and the 
ones taken at subsequent opeiations studied the same rvay We could not 
convince ourselves that theie w'as any difference rrhatever in the general 
character of these tumors after ladiation Likervise, one might say the same 
thing about the expected survival peiiod of patients with these tumors, be- 
cause that has become pretty w^ell established now^ thanks to Doctor Cushing’s 
book on the large series of cases in this group and others, so that we know in 
a general Avay wdiat to expect in the suivn^al peiiod of patients with tumors 
wdnch have been operated upon either wuth or wnthout 1 adiation 

In looking OAer the^e lecoids and going ovei the sections r^ery carefully, 
w'e could make out no difference m the tumois of the distinctly glioma group, 
that IS the glioblastomata the astrocytomata and the oligodendrogliomata 
Theie w^as no example of ependymoma in this series so w^e w'^eie unable to 
judge wdiat might have been the effect of 1 adiation upon them 

Dr Frederick L Reichert (San Francisco) I happened to attend the 
meeting of the Ameiican Neurological Association in Atlantic City last eve- 
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ning, and this question of deep radiation therapy to gliomata was consideied 
There was quite a lively discussion The lesults at the Neuiological Institute 
and with Doctor Sachs in St Louis seemed veiy favoiable, as after removal 
of the tumoi, they give a massive dose of deep therapy to the bed of the tumor 
through the open wound Also, oui lesults with medulloblastomata have been 
very remarkable with deep therapy, one over six years and four over four 
years, are alive and well, so that we feel this is the most favorable type of 
glioma for radiation 

Recently, because of the woik done in thermocoagulation of the brain, 
producing complete destruction of cells, we have applied heat through a ladio 
knife to the bed of the tumoi, and with our fingei have estimated that the 
temperature has been very high and that we have destroyed perhaps 2 or 3 
cm beyond the bed of the tumor In these cases there has been no deep 
therapy given at all, and although the results are not conclusive, it seems a 
rather piomismg method 

Dr Loyal Davis (Chicago) closing It is very difficult to compare the 
lesults of a series of intracranial tumors operated upon some jeais ago with 
a similar series operated upon more recently In the first place, it is freely 
admitted that the surgical procedures were not as complete and thorough then 
as now In the second place, the type of roentgenotherapy was quite diffeient 
and no method was available for measuring the amount of deep roentgen ray 
treatment received In the third place, the pathologic types of tumors were 
not as well studied as they are at present For all of these reasons I feel that 
Doctor Cutler’s statement that many cases have done extremely well with 
roentgenotherapy m the past years is not one which can be taken as accurately 
as I think this problem should be studied I would not want to leave the 
impression that m my own series we have not noted clinical improvement after 
roentgenothei apy As I pointed out, this improvement was noted particularly 
in the cases of medulloblastomata, but we have also seen it in many cases of 
glioblastomata and asti ocytomata But, and this is the important point, we 
have seen a similar improvement 111 the same type of tumor in patients who 
have had no loentgenotheiapy Doctor Horrax confirmed this point in his 
discussion 

If one wishes to quote statistics from a large series of patients m which 
any comparison has been made in the suivival period following operation 
between those who have 1 eceived deep roentgenotherapy and those who have 
not, Doctor Cushing’s series is the most valuable He showed, with regard 
to asti ocytomata, a survival period of 78 months in the treated cases and 68 
months in the untieated cases — a difference of only ten months, which most 
of us believe can be explained by the cell type of tumor and particular 
characteristics of these tumors 

Finally, the point I wish to emphasize is that we must maintain a scientific 
attitude toward the problem of radiation theiapy in intracranial gliomata 
W e must require the same criteria as are required m a physiologic experiment 
We must know as accurately as possible how much of the tumoi has been 
removed surgically We must know accurately the histologic character of tlie 
tumor before roentgenotherapy We must know the exact amount of radia- 
tion therapy given, and we must make an effort to study the lirain or any 
remaining tumor after radiation therapy has been given Such cases must 
be compared accurately with cases in which the tumor has a similar cell type 
but in which no ladiation therapy has been given Only after these exacting 
conditions have been fulfilled and correlated with the clinical couise will ve 
be able to state accurately and definitely the effect of radiation therapy upon 
the gliomata In closing, I may say that these same requirements should be 
fulfilled m all tumors subjected to radiation therapy wherever they be located 
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THE PLACE OF RADIUIM IN THE TREATMENT 
OF CANCER OF THE BREAST 

Geoffrey Keynes, M D Camb , F R C S Eng 
Londov, Engi^wd 

It is now neaily fifty yeais since your great countryman, William Stewart 
Halsted, introduced the ladical operation for the treatment of cancel of 
the hi east The technic of the opeiation has undergone modifications dur- 
ing that period, but Halsted’s pimciple has been accepted throughout the 
world of surgeiy, and foi many yeais the radical operation has been more 
oi less standardized Moreovei, the degree of standai dization has been some 
indication of the satisfaction with which surgeons have legarded the results 
that ha^e been achieved The satisfaction has been only relative, because 
treatment of cancel m all paits of the body has been disappointing The 
tieatment of cancel in the breast has peihaps been less disappointing than 
in most othei situations 

Standardization must not, howevei, be allowed to lead to an hypnotizing 
of suigical opinion into a fixed belief that no furthei improvement is possi- 
ble and that any suggested change is, necessaiily, to be legarded with a cold 
dlsappro^al Most suigeons who have taken the tiouble to follow up their 
patients after performing the ladical operation for cancer of the breast aie, 
indeed, gravely dissatisfied with their lesults I am sure, theiefore, that 
the surgeons heie present, i epresenting, I believe, the most advanced body 
of surgical opinion in the United States of America, will give a sympathetic 
healing to an account of an honest attempt to find out whethei irradiation 
with inteistitial ladium needles might be used to mitigate, or possibly abolish, 
the necessity for so formidable a procedure as the radical operation En- 
couragement IS to be obtained from a survey of the present treatment of 
cancer in geneial, for irradiation has virtually supplanted suigical operation 
in cancel of the tongue, mouth and fauces, and in cancer of the cervix 
uteri At one time theie was a widespread belief that cancel of the breast 
vas not a radiosensitive neoplasm, and it was stated, particularly in some 
clinics on the continent of Europe, that satisfactory iriadiation of the con- 
tents of the axilla was impossible The validity of these statements will 
be criticized during the course of my remarks, and the final test will be 
provided vhen the late results of irradiation aie presented to you 

From the ordinary surgical standpoint it is exceedingty unorthodox to 
suggest that conseivative methods of treatment, sometimes without any 
removal of tissue whatever, could possibly be better than radical operation, 
or even as good Previously, I myself maintained that the earlier the dis- 
ease the more radical should the operation be, since the hope of curing the 
disease was greater, and I was aghast when some of the older surgeons 

619 



GEOFFREY KEYNES Annals of surgery 

October 1037 

such as the late Sir Anthony Bowlby of my own hospital of St Bartholo- 
mew’s, stated their belief that the patients would do just as well if only 
a local removal of the hi east weie effected I must confess that my opinion 
has now gone to the opposite extreme, and I am piepared to maintain that, 
if the axillaiy lymph nodes are extensively involved, dissection of the axilla 
may be harmful, and that, if they do not appear to be involved at all, it 
IS unnecessary This opinion is coupled with the assumption that radical 
irradiation will be cairied out in every case I have also to confess that 
I have had increasing difficulty in accepting the theory of centiifugal per- 
meation by cancel cells as enunciated thii ty )'ears ago by W Sampson Hand- 
ley, since so many of his conclusions seemed to be contrary to experience 
and contrary to common sense I have been greatly interested therefore 
111 anatomic investigations on lymphatics cairied out recently at St Bar- 
tholomew’s Hospital by J H Gray under the inspiiation of Woollard^ By 
the use of thorotrast and baiium, lymphatics have been made visible and 
their course tiaced moie accurately than before, and it has been shown that 
there is no lymphatic plexus m the deep fascial layeis Thus the lymphatic 

system of tlie breast lies in the 
gland and on its surface, the main 
lymphatic trunks passing around the 
fold of the axilla to the axillary 
nodes No evidence whatever has 
been discoveied in support of the 
theoiy of centrifugal permeation 
On the other hand normal lymphatic 
channels are found to connect a car- 
cinoma with involved nodes, the only 
possible inference being that carci- 
noma cells pass to the nodes as 
emboli, without foiming intermedi- 
ate points of growth The suppos- 
edly permeated channels have been 
shown to be generally infiltration in 

Fig 1 — Case i Ten jears after treatment plaiieS of tlSSUe cleavagC, Or SOllie 

times to be growth in a venule It 
follows, theiefore, that widespread operations based upon the permea- 
tion theoiy of fascial planes have no leal justification If Gray’s observations 
are correct it will be necessary to revise our concej:)tion of the spread of cancer, 
and then perhaps the idea of conservative treatment of cancer of the breast 
may become more acceptable to us 

It was first suggested to me by Professor George Gask, m 1922, that an 
attempt should be made to treat cancer of the bieast with interstitial ladium 
alone Foi the first two years only patients with recurrent disease following 
operation weie tieated In nearly eveiy instance the growth was 'observed 
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to disappear, and the treatment was then extended to the primary disease, 
the fiist patients being tieated on August i, 1924 For the next four and 
one-half years only patients with veiy advanced 01 inoperable tumois were 
treated in this \\ay, and the lesults in 50 of these vere examined before it 
was thought justifiable to extend the tieatment to the earlier stages of the 
disease It was soon appaient that the belief that cancel cells in the breast 
weie not sensitive to iiiadiation must be abandoned Some remarkable 
lesults weie obtained, and, although the majoiit} of these patients are now^ 
dead fiom metastases, many of them remained, foi peiiods up to eight 
}ears, without external signs of disease Six of them aie now' alive neaily 
ten }eais aftei tieatment, and five of these six — that is, 10 per cent of the 
whole — aie without signs of disease 

ILLUSTRATIVE CASE REPORTS 

Case I — A patient, age 40, presented herself with a large tumor in her left breast 
which had alread\ pioduced ele\ation of the breast and retraction of the nipple The 



Tic :: — Case 2 Nine ^e^r5 alter treatment Tic 3 —Usual distribution of radium needles 


disease was ad\anced, thougli still operable There w'ere palpable b'mph nodes in the 
axilla She was treated w'ltli radium alone, after the diagnosis had been proved bj 

biopsj There was some contraction of the breast, w'hich follow’cd the disappearance of 

the tumor, but the patient is without signs of disease 3'ears after treatment (Fig i) 
Case 2 — A stout patient, age 57, had a \crv large tumor in the left breast It 
w'as infiltrating the skin and was adherent to the chest wall, so that it w'as judged 
inoperable No secondar\ metastases in the axilla could be detected, but she w'as so 
stout that even large nodes might have been present She w'as treated with radium only, 
and except for a depressed scar in the position of the tumor, she show's no trace of her 
disease nine years later (Fig 2) 

It was perhaps this initial investigation that gave rise to the legend that 
I was now and forever a convinced irradiator of cancer of the breast and 
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had completely abandoned surgery m this disease Undoubtedly I was en- 
couraged to proceed in this direction, I think with justification, but my 
general surgical bias has, I hope, prevented me from becoming unbalanced 
The results will presently be put before you 

When this series of 50 trials of interstitial irradiation had been com- 
pleted, it was felt to be justifiable to extend the method of tieatment to 
earhei stages of the disease, and from that time to this I have systematically 
used ladium either by itself 01 in combination with very conservative sui- 
gery The radium has always been applied mterstitially in the form of 
needles The usual distribution of needles is shown in Fig 3 

No ladon has been used Surgical operation, if used at all, has pre- 
ceded 11 radiation, and has been pei formed with the diathermy needle No 
dissection of the axilla has ever been carried out These have been the 
general piinciples, and I am not concerned today with details of technic- 
The patients were carefully observed, and in due course a certain num- 
ber of failures were noted These failures were either shown by incomplete 
disappearance of the primary tumor or by the appearance of recurrent 
nodules in the hi east or m the skin In a number of patients these residual 
tumors were removed and examined nine months or more after the irradia- 
tion It was then found that m 50 pei cent of them theie was no discov- 
erable cancer remaining, the tumor consisting entirely of fibrous tissue In 
the othei 50 per cent evidence of active cancer was found This result led 
to a leconsideration of the procedure, and it was realized that the failures 
might reasonably be attributed to the physical limitations of radium needles 
The penetiatmg power of the rays is strictly limited, and many of the 
tumors were too thick and bulky for the gamma rays to penetrate them 
effectively fiom below, so that the cancer cells in the centei or at the surface 
did not leceive a lethal dose Another more theoretic difficulty was the 
supposed vaiiation in the sensitivity of the cancer cells themselves I do 
not attach much importance to the second consideiation, but the bulk of 
the tissue to be 11 radiated did seem to be a serious obstacle unless the dosage 
of radium was to be greatly increased, and to this there were other ob- 
jections I, theiefore, decided to lemove more frequently either the tumor 
or the breast before iriadiation, according to circumstances Sometimes in 
the earliest stages of the disease it Avas desirable to remove the tumor in 
ordei to establish the diagnosis Whenever an operation was performed 
it was as conseivative as cii cumstances would allow, and nevei included 
the removal of the pectoral muscles or dissection of the axilla In the 
majority of patients, therefore, the amount of mutilation was negligible, and 
in some, ladium only was still employed without any operation at all This 
pioceduie could only be justified if it was evident that the action of radium 
on the axillaiy lymph nodes was effective It may be stated, at once, that 
close observation of the patients over many years has shown that the re- 
sults on the axillaiy nodes have been uniformly good They have been made 
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to disappeai almost with certamt}'-, and they have not lecmred If the 
axilla did not contain palpable nodes none have developed afterwards These 
facts have ciystalhzed the proceduie at the piesent time as follows 

(1) Local lemoval of the tumoi if it is laige, or the diagnosis is uncer- 
tain, followed by radium 

(2) Local removal of the breast if the tumor is very bulky, followed 
by radium 

(3) Nevei dissect the axilla 

(4) Radium by itself may be used (a) If the tumor is of model ate 
size and the diagnosis certain (b) If the patient refuses operation 

If the disease has extended to the supraclavicular nodes when the pa- 
tient IS fiist seen, this has usually been found to be accompanied by disease 
within the thorax, so that the patient will often be unsuitable for tieatment 
b}'- ladium, which, like surgical operation, is essentially a local form of treat- 
ment Apart from the obvious necessity of often rejecting those who showed 
evidence of metastases m visceia or skeleton, there has been no selection 
of patients 

In citing statistics I wish to emphasize again the fact that inteistitial 
radium treatment is strictly comparable with surgical opeiation, in that it 
IS a local foim of treatment, although it can be extended to the aiea above 
the clavicle which is not usually included m an opeiation For this reason 
no staking improvement m the suivival late was to be expected if radium 
was used as an altei native to surgery It is the metastases, and not the 
primary disease, that usually cause the death of the patient, and for that 
reason I nevei shared the exaggerated hopes that were at one time placed 
by some people in the future of ladium On the other hand, some local 
advantages were to be expected if the general results seemed to justify its 
use The patients have been divided into three groups 

Group I Disease apparentl}'’ confined to breast 

Group II Disease apparently confined to breast and axilla 

Group III Disease advanced or inoperable 

The statistical results have been prepaied for me by Lady Janet Forbei 
who has done a great deal of similar woik in compiling cancel statistics 
for the Ministry of Health They may be relied upon foi their accuracy 
Finally, please remembei that I am a general surgeon on the Staff of a 
large teaching hospital, so that I have no special cancer or breast clinic, 
and the number of patients treated by me, even in the course of ten years, 
is not large 

The total number of patients treated up to the end of March, 1937, is 
325 Of these, those treated within the last three years must be excluded 
from the statistics This leaves 250 as the total available for statistical 
examination These are distributed as follows among the groups Group 
I, 85 Group II, 91 Group III, 74 
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The percentage survival rates among these 250 patients have been as- 
certained by Lady Forber (Table I) 


Table I 


PERCrNTAGl 01 PAIIENTS 

ALIVE ALTER 

THREE YEARS 




UCH * 



Survival 

Survival 

Group 

Number 

Percentage 

Percentage 

I 

85 

83 5 

79 2 

II 

91 

51 2 

52 3 

III 

74 

31 4 

— 

PERCENTAGE 

or PATIENTS ALIVE APTER LIVE YEARS 

I 

75 

71 4 

69 I 

II 

66 

29 3 

30 5 

III 

60 

23 6 

— 


* In the fourth column I have added the survival 
rates obtained as the result of a recent investigation 
earned out at University College Hospital,® as this 
seemed to be the nearest approximation that I could 
obtain to a comparable series of a similar number of 
patients treated by surgery alone 

The only category of really curable patients is that included in Group I, 
and this is, therefore, the most interesting to us as clinicians You will 
agree that survival rates of 83 5 per cent and 71 4 pei cent at three and 
five years are satisfactory The University College Hospital series gave 
79 2 per cent and 69 i per cent for the same periods, and probably it is 
fair to assume that in round figures 80 per cent and 70 per cent may be 
regarded as average results with the best surgery My figures for radium 
are slightly above this average I should attach no importance to this slight 
difference were it not for the fact that the statistics m this group are 
weighted heavily against me When Group I relates to the results ob- 
tained b}^ the radical operation, the contents of the axilla have been removed 
and examined histologically, so that those patients having involved nodes 
which weie not clinically palpable have been eliminated My Group I, on 
the other hand, is necessarily a clinical group only There can be no doubt 
that a pioportion of them would prove to have involved nodes if the con- 
tents of the axilla were examined My Group I is therefore composed, m 
reality, of a mixture of Group I and Gioup II patients, and is, therefore, 
more unfavorable than would appear at the first glance Lady Forber in- 
forms me that there is no material for foimmg an accurate basis upon 
which to correct this erroi in grouping Such material as there is indicates 
that the possible error is in the neighborhood of 27 per cent She has ap- 
plied this correction to my series, and she then finds that my corrected 
survival rate for the patients in Group I is 94 8 per cent at three years, 

624 



Nmber”® RADIUM THERAPY OF BREAST CANCER 

and 86 3 per cent at five years I must confess that these figures frighten 
me, and I doubt whether it is wise to publish them in punt, as they con- 
tain too laige an element of conjecture I think it is fair to assume, how- 
ever, that my suivival rate for tiue Gioup I patients would be substantially 
higher than appeals in Table I 

In Gioup II the survival rates of appi oximately 51 per cent and 29 per 
cent at three and five years are almost exactly the same as those obtained 
fiom the series at the Umveisity College Hospital In this group so many 
of the patients aie necessarily doomed to die from metastases which have 
aheady staited when they fiist come for treatment, that little impiovement 
in the suivival late could be expected 

In Group III, where I obtained a suivival late of appi oximately 31 per 
cent and 24 pei cent at three and five }'eais, it is impossible to give any com- 
paiable figures obtained from the results of surgery, since so many of the 
patients are judged, wisel}^ enough, to be inoperable The survival rate 
that has been obtained among these patients is the more remarkable when it 
is remembered that they lepresent those cases which have been considered 
inoperable, the patients that the surgeon will not look at because he knows 
he cannot help them, those, in fact, that he willingly allows the radiologist 
to treat 

I have already mentioned that although none of the patients has been 
subjected to dissection of the axilla, an inci easing number of them have 
had the tumor, oi the breast, removed before the ladium treatment was 
given Comparatively few of these, however, come into the five or three 
year periods, so that the numbei of patients thus treated are too small to 
be worth computing separately as peicentages So far as they go, the 
figures suggest that theie may be a slight further impiovement following 
the pieliminaiy excision, though this cannot yet be asserted with confidence 
There will, however, be a considerable improvement in the incidence of 
secondary minor operations for local lecuirences 

It IS perhaps idle to seek at present foi any definite cause to which the 
apparent rise in the survival rate of Gioup I patients following radium 
treatment may be due I can only point out that the radical operation has 
a definite operative moitahty It is in the neighborhood of 3 pei cent 
according to the University College Hospital statistics Radium, on the 
other hand, has practically no operative mortality Up to the present time 
only one patient has died vhile under treatment, and she was found to be 
suffering from advanced cardiac disease with decompensation, from which 
she might have died at any moment This operative mortality would prob- 
ably militate more against Group H patients suffering from more adA^anced 
disease than against Group I Nevertheless, elimination of this mortality 
might make a difference of i per cent m Group I The radical operation, 
undoubtedly, delivers a knock-out bloAV, from which many patients do not 
really recover for a considerable time, and it is possible that their “resistance 
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to the disease” (whatever that may be) is lowered by the shock which they 
suffei The shock fiom iiitei stitial ladium, on the othei hand, is pi ac- 
tually ml, so that heie again an adr^antage may lesult, though this is theo- 
retical Finally, theie is the complete elimination of surgical interference 
with the lymphatic system of the axilla I think it is not impossible that 
this dissection, as commonly perfoimed, may sometimes disseminate the 
disease, when it has been temporal ily held up m the neighborhood of the 
axillary lymph nodes 

Interstitial ladium, on the other hand, irradiates cancer cells in that 
situation without distuibmg them, and this may possibly be a real factor in 
obtaining a better survival rate Again this is theoietical, and I am sine 
that moie knowledge must be obtained concerning the exact mechanism of 
the dissemination of cancel before the mattei can be settled to our satis- 
faction I make the above suggestion, bowevei, paiticularly m view of the 
lesults obtained with radium in Group I, and in view of the work of Gray 
and Woollaid, which they think points to dissemination being largely the 
result of embolism They even depiecate, on this basis, any more handling 
or squeezing of a cancerous hreast than is absolutely necessaiy I have 
often wondered in past years, as I watched patients being examined by 
twenty or thirty students in succession, whether this might not be seiiously 
affecting then expectation of life, and now it seems as if the answer may 
be m the affirmative Gray and Woollard aie of the opinion that my sug- 
gested explanation of the improvement m Gioup I with radium is probably 
correct 

I have assured you already that I do not speak with any antisurgical 
bias, since pine surgeiy is the chief preoccupation of my life Yet I feel 
that it must be the ambition of every conscientious suigeon to help in the 
gradual elimination of any opeiative procedure so extensive and severe as 
the radical operation for cancer of the breast I cannot help, therefore, 
being interested in noting what may be achieved apart from statistics by 
the conservative method I have described in comparison with radical sur- 
gery No one can deny that ladical surgery entails, m addition to an ap- 
pieciable opeiative mortality, a leally hideous mutilation Theie is, as a 
lule, remarkably little limitation of strength and movement of the arm, un- 
less the interference with the axilla results (as it not infiequently does) 
in an obstruction of the lymphatics of the aim, with its attendant swelling 
and helplessness This sequela, when it occuis, is very distressing indeed 
Again, routine radical surgery does appaiently sometimes result in actual 
dissemination of the disease and widespiead recurrences in the skin flaps 
and their surroundings It is impossible to escape the conclusion that radi- 
cal surgery does sometimes do more harm than good Finally, and, I believe, 
very importantly, there is the psychologic aspect Most w^omen know ivhat 
IS meant by surgical treatment of cancer of the breast, and I am sure that 
very often they aie intimidated by the prospect As surgeons w^e con- 
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stantly legiet the fact that patients do not come to us soon enough, veiy 
often hiding then disease until two )'^ears oi more have elapsed since it 
was first noticed I am afraid it is the fact that we o; e surgeons that is 
partly lesponsible foi this attitude on the pait of the patients The}'^ are 
afraid of us, and, fiankly, I am not surpiised that they should be It is this 
feeling that deteis them fiom seeking advice, and so prevents any consid- 
eiable impiovement in the end-iesults such as might follow earliei diagnosis 
and earliei tieatment in the aggregate 

Let me now lefei to the advantages and disadvantages of conseivative 
tieatment such as I have outlined The mutilation is usually slight, and 
veiy often may truthfulty be called negligible A distinguished lady came 
to me thiee yeais ago foi tieatment of cancel of the breast, and to this 



Fig 4 — Case i Six jears after treatment Fig 5 — Case 2 Six jears after treatment 


day her husband — who was abioad at the time — does not know that she 
has ever been ill 

CASES ILLUSTRATIVE OF RESULTS OF CONSERVATIVE 

TREATMENT 

Case I — B , age 38, had a nodule of growth in the avillary tail of the right breast 
It was excised with diathermy, and radium treatment given m August, 1931 She is 
without signs of disease nearly six j'ears later (Fig 4) 

Case 2 — W , age 38, gave a similar history The lump was excised, and she was 
given radium treatment only She is also without signs of disease nearly six years 
later There has been some contraction as the result of the treatment, and the breast 
IS somewhat elevated in comparison with the other (Fig 5) 

Case 3 — C , age 34, was treated recentlj' by excision of a nodule of cancel in the right 
breast, and then by radium Eight months later the breast is practically normal (Fig 6) 
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Case 4 — C , age 6i, who had a small tumor in the upper part of the left breast 
The treatment was the same as m Case 3, and eight woiitbs later the breast is apparently 
normal (Fig 7) 



Fig 6 Case 3 Eight months after treatment Fig 7 — Case 6 Eight months after treatment 


can be no doubt of the esthetic advantages of conservative 




Thei e 
treatment 

Case 5 — W , age 39, wlien first seen, had a very early carcinoma m the outer part 
of the right breast This was treated by evcision for diagnosis, followed by radium to 
the outer half of the breast only Remained well for nearly five years, and then 

showed signs of a second carcinoma 
m center of same breast with devia- 
tion of nipple Patient refused opera- 
tion, and was treated with radium 
only Eighteen months later a very 
small nodule in the left breast, which 
had been under observation for some 
time, became larger and there was a 
blood-stained discharge from the 
nipple This nodule was excised and 
proved to be a third carcinoma, and 
ladmm uas applied to the breast 
The patient now shows some contrac- 
tion of the right breast which has had 
two treatments, but is otherwise quite 
well, over eight years after being first 
treated (Fig 8 ) She would rather 
have died than have submitted to re- 
moval of a breast, and is unique in m) 
series in having had treatment for 
three primary growths apparently with 
Eight jears after first treatment SUCCess 
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With conseivative methods theie is, as I have said, piactically no opera- 
tn^e moitality, and theie is never any operative shock I have never seen 
lymphatic edema of the aim which was due to ladmm If it occuired it 
was always due to extension of the disease into the upper part of the thorax 
Widespread, local recuriences after ladium treatment aie very uncommon, 
and the}'^ do not evei appeal to be attributable to the tieatment Finally 
a numbei of patients have been encouraged to undei go treatment only be- 
cause they weie to be spaied the mutilation entailed by surgery Patients 
have sometimes said, and wiitten to me, most moving things in this con- 
nection, and I have no doubt that if conseivative tieatment were to be 
commonly practiced, it would finally have the result of bringing moie 
patients to the benefits of early tieatment, and so impiove the end-results 
Against these advantages of conservative treatment I must (if I am to 
be honest) set certain disadvantages Theie is, for example, the difficulty 
of the inteipretation of results I have alieady mentioned the possibility 
of there being a residual tumor aftei treatment by radium alone, and the 
difficult}'’ of knowing whethei this contains active carcinoma or not In 
addition to this theie is the postinadiation fibiosis which is apt to appear, 
as long as two years aftei tieatment, m the positions where the irradiation 
has been most intense It is particularly liable to occui on the inner wall 
of the axilla, and many of my patients have fibious lumps in that situation 
which vould unquestionably be diagnosed as recurrent cancel by inexperi- 
enced observers Needless excisions of these lumps, and long expeiience 
have enabled me to distinguish, confidently, between fibiosis and recurrence, 
but I can see that they mtioduce leal difficulty in the way of widespread 
adoption of the method Eighteen months ago I treated a lady for a very 
early cancel of the bieast, and subsequently she leturned to South America 
Events then took place which greatly alarmed the suigeons m Brazil and 
afterwards in Baltimore, though I feel suie, in my own mind, that the pa- 
tient did not have a recurience of carcinoma 

Another disadvantage of the conseivative method is the increased lia- 
bility to neuialgia oi rheumatic pains in the treated areas It is true that 
every woman who has had a cancer of the breast is likely to exaggeiate 
slight pains because she always thinks that pain indicates lecurrence Nevei- 
theless, the treated areas do certainly lemam for some time moie likely to give 
rise to pain than an opeiation scai, and the patients are, to that extent, more 
conscious of then past experiences I have nevei encounteied among my 
patients a true brachial neuritis due to placing needles too close to the brachial 
nerve trunks I have seen it produced, however, in another clinic, and it 
must be remembered that ladium needles are dangerous instiuments if em- 
ployed with insufficient skill (but so, also, is a scalpel or almost any of 
the instruments that we aie accustomed to use in surgery) Postirradiation 
fibrosis may also affect the pectoial muscle and produce some degree of 
limitation of movement This is greatei when the position of the disease 
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in the bieast or axilla necessitates placing a large dose of radium over and 
under the boidei of the pectoial muscle In treating eaily disease this is 
not necessaiy, and the resulting limitation of movement is negligible 

I have tried to present to you, without too much elaboration, the results 
of a clinical experiment which has now extended over 14 years, and I 
venture to suggest that the results show that the experiment has not been 
a failure Statistics seem to indicate that a definite improvement can be 
obtained in the most favorable group of patients by means of the tieatment 
of cancer of the bieast that I have used, and the method is therefore worthy 
of attention It is conservative treatment rather than purely radiologic 
tieatment, and I think that by combining radiology with surgery we may 
perhaps get the best of both methods of procedure I do not wish, howevei, 
to make any dogmatic claim on behalf of ladium It may be that the future 
lies with Piofessor Coutard 

In conclusion may I express my giatitude to the late Dr Joseph C Blood- 
good, to Dr James Ewing, and to many other American surgeons, for the 
interest they have taken m my work, and foi the encouragement they have 
given me I must also expiess to you, my high appreciation of the honor 
that you have done me in inviting me to take part in this discussion 
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A REVIEW OF NINETY-SIX C4SES OP CANCER OF THE BREAST TREATED 
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Leland S McKittrick, M D 

Boston, jVL\ss 

FHOM tub P^LMEU memorial hospital, BOSTON, MASS 

O’Erien-*^ quotes the late Sir Berkeley Moynihan as saying that he had 
not operated upon a cancer of the breast for over a 3'^ear and doubted that he 
would ever do so again Such a statement fiom so eminent a suigeon could 
not but piofoundly impiess the leader It vas undoubtedly stimulated by 
the excellent work of Mr Geoffiey Ke)mes, whose first publication- lelative 
to his woik m the use of interstitial radiation of primary cancel of the bieast 
had onl}'- recently appeared It was with keen interest, then, that the gift of 
1 14 Gm of ladium to the Palmei Memoiial Division of the New England 
Deaconess Hospital, and the encouiagenient and coopeiation of oui foimer 
piesident, Dr Daniel F Jones, and the late Di Robert B Greenough made 
possible the study, a repoit of which is offered at this time 


Table I 

SYNOPSIS or THE NINETY-SIX C\SES TREATED AND THE MODALITIES EMPLOYED 



Radium 

Radium and 

Radium and 

X-ray and Radium 



Only 

Amputation 

X-ray 

Pnmary 

Late 

Deaths 

Operable 

10 

10 

6 



I 

Inoperable 

20 


13 

8 

6 

2 

Recurrent 

10 






Insufficient 

data 






to use 

13 






Totals 

53 

10 

19 

8 

6 

3 


Scope or Study — A total of 96 cases have received interstitial radiation 
at the Palmei Memorial Hospital (Table I) I am piivileged to include in 
this group those cases treated by other members of the staff who have given 
me access to their records, and then heaity cooperation in the intei pretation 
of results "" This limited number of cases, pai ticularly the limited numbei 
of primary opeiable cases is such that the character of oui study must be 
somewhat restiicted It would be impossible to make any contiibution in 
regard to end-iesults We do believe, howevei, that by caiefully studying 
the small group of so-called opeiable cases and by limiting this study to the 
direct effect of radium upon the tumor-beai mg areas, A'-aluable information 
may be obtained and ceitam conclusions may be justified which will have 

* I am indebted to Drs G A Leland, Jr , E M Daland, Grantley Taylor and Chas 
C Lund for permission to include cases treated by them 
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considerable beaiing upon the value of this method of treatment, particularly 
in those patients whose general condition makes possible tbe choice of treat- 
ment 

We are especially interested in the effect of interstitial ladiation, with or 
without supplementary external radiation, upon the cancer cells m a given 
breast , in its effect upon such cells m the lymph nodes within reach of surgical 
dissection, and upon borderline and inopeiable cases 

Description or Terms Intejsiifial Radiation — Intel stitial radiation as 
used in this paper applies to the use of radium element according to the 
method described by Mr Geoffrey Keynes A detailed description of the 
technic will be given later m this paper 

Roentgen Ray Ti eatinent — Roentgenotherapy has been subject to some 
variation during the time that these patients have been treated In geneial, 
primary cases were given a total of 3,000 to 4,500 roentgen units (r ) to the 
breast and axilla thiough two or three 20 by 20 cm fields using a cuirent of 
5 milhamperes at 170-180 kilovolts, a filtration of o 5 Mm of copper plus 
4 Mm of celluloid, at a distance of 50 cm Patients treated subsequent to the 
use of interstitial radiation weie usually given 1,500 to 3,000 roentgen units 
Three to five hundred r units were given daily 

Opel able — By an opeiable cancer of the breast we mean a bieast tumor 
freely movable upon the chest wall, with a sufficiently limited involvement of 
the skin to permit a wide removal of normal skin and closure of the resulting 
wound Lymph nodes, if piesent, cannot be palpated above the lower part 
of the axilla, enlarged supraclaAucular nodes are absent, and the cancer is not 
of the so-called inflammatory type Under these conditions we would expect 
early and satisfactory healing following ladical operation, and except in rare 
cases, freedom eithei from local recurrence or from metastases to the axilla 
dissected 

Technic — For pui poses of this work there have been available 78 needles 
containing radium sulphate as follows Fifty-eight needles 6 o cm in length 
over all with an active length of 4 8 cm , containing 3 mg of the salt filtered 
with o 5 Mm of platinum and indium , 20 needles similarly made 4 4 cm over 
all, with an active length of 3 2 cm and containing 2 mg of salt In geneial 
from 6 to 12 2 mg needles, and 20 to 40 3 mg needles were used, the total 
dosage varying from 13,000 to 25,000 mg hours 

Inti oduction of Needles — In the placing of the needles we have attempted 
to thoroughly ladiate the entire breast witb a maximum of radiation delivered 
to the tumor-bearing area , the axilla, the supra- and mfraclavicular areas, and 
the sternal margin ai e also radiated W e attempted in our first case to intro- 
duce the needles underneath the sternum as advocated by Keynes, but this 
patient developed considerable emphysema of the subcutaneous tissues around 
the neck and upper chest Subsequent^, we discontinued this part of the 
tecbnic, placing instead a 3 mg needle overlying each intercostal space on the 
affected side, and at least two needles paiallel with and overlying the opposite 
costosternal margin (Figs i and 2) Various methods of skin preparations 
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were used but the one most frequently used by the wntei was the painting 
with tincture of metaphen of a narrow strip of skin, approximately 3 cm 
m width, along the line of insertion of the needles The number of needles 
made available for a given case depended to a large degree upon the size of 
the breast and tumor to be treated Needles were threaded with a variety of 
suture materials, but that found most satisfactory was a No 7^4 white 
braided silk inserted thiough the needle eye and tied at the end 

In the cases tieated by Dr George Adams Leland, Jr, a small incision 
was made m the axilla, the finger was inserted along the axillary vessels, and 
the needles inserted into the axilla under direct vision with the axillary vessels 
protected by the finger Gas-oxygen anesthesia 01, recently, evipal has been 
preferred by the wiiter but avertm was the anesthetic of choice by Doctor 
Leland 

Small punctate incisions were made with a sharp pointed scalpel, approx- 
imately ij4 cm apart, two or three of the 2 mg needles were inserted above 
the clavicle and m the mfraclaviculai area, a 3 mg needle was inserted over 
each intercostal space near the sternal margin, and usually two or three needles 
placed parallel to the opposite sternal edge Finally, needles were introduced 
in relation to the tumor These weie first placed deep to and around the 
periphery of the tumor avoiding, if possible, the insertion of the needles into 
the tumor itself It was customary, whenever possible, to insert a second 
layer of needles superficial to the growth and at light angles to those under- 
neath (Fig 2) With some of the laiger tumors it was found necessary to 
insert the needles into the growth itself Careful needle count was kept, a 
firm dressing applied and, except m cases with ulceration, the dressing was 
untouched until the time for removal of the needles 

Removal of Needles — A. short anesthesia was usually necessary for 
removal of the needles Early in the series some difficulty was encountered 
by breaking the thread when tension was applied This was avoided by 
sliding the suture through the eye of the needle for one or two centimeters 
before making any attempt to withdraw it This is particularly important 
because of probable damage to the suture at the time of introduction The 
end of the needle acts somewhat like the barb on a fish-hook, causing it to 
catch m the tissues unless the line of pull is the same as the long axis of the 
needle Difficulty fiom this was avoided by first pulling the needle in the 
direction m which it was inserted before reversing the pull to remove it 

Diagnosis — Guided by Keynes’ experience, that in ceitam cases carcinoma 
became implanted in the biopsy wound, we did not remove a specimen for 
pathologic examination in our earlier cases It was felt that in a well devel- 
oped cancer of the breast, clinical diagnosis was rarely in error, and this was 
particular!)’- so if the diagnosis m each instance was confirmed by a second 
opinion Therefore, m each case before treatment, the patient was seen 
eithei by Doctor Greenough or Doctor Jones, in addition to myself As a 
niattei of practical impoitance, however, it so happened that m almost every 
instance the diagnosis was sooner or later confirmed, either by a pathologic 
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section 01 b)^ the clinical comse of the disease The one doubtful case in 
this series, to be mentioned latei, was lef erred by Doctoi Greenough, since 
there was some unceitainty as to the diagnosis, a biopsy was perfoimed at the 
time of tieatment and was lepoited as chronic inflammation, later following 
amputation of the breast a diagnosis of chronic cystic mastitis was made 
Caieful and ciitical review of every othei case in the senes leads the writer 
to believe that there is no doubt about the diagnosis in any other case, although 
in at least one instance it may lack pathologic pi oof 

It soon became evident, however, that a pathologic diagnosis was of utmost 
importance and removal of sufficient tissue to make this possible became 


routine A small incision was made 
directly over the tumoi aftei all the 
needles were m place, and a piece of 
tumor about 5 cm in diameter and 
I J\Im 111 thickness was removed foi 
study, the skin edges were approxi- 
mated with silk sutures which weie 
remo^ ed when the radium was taken 
out All wounds healed by first in- 
tention and there was no instance of 
recurrent cancer m the scai The 
pathologic examinations in all cases 
but one uere made by Dr Shields 
Warren, pathologist of the New 
England Deaconess Hospital Case 
No 31-845 was examined by Dr 
Sidney Dalrymple 

Dniation of Tieatment — Pe- 
riods varying from six to ten days 
were used, but like Keynes we found 
seven days to be most satisfactory, 
and this became the routine length 
of time that the needles were left in 



Fig 4 — Photomicrograph 20074, Case No 
32 72s Show ing radiation effect on skin of 
breast Note loss of normal contour of skin 
and of superficial epithelium uith absence of 
basement membrane Note absence of skin ap 
pendages Note marked ectasia of capillaries 
and lymphatics of corium together •nith hy 
alinization of collagen in lower portion of pic 
ture (Warren) 


place 

Clinical Course Following Treatment — (a) Skw A slight begin- 
ning erythema was usually present at the time of removal of the needles 
This increased until two oi three weeks after treatment, when vesiculation 
and loss of superficial layers of skin over the tumor-beaiing area not in- 
frequently appeared (Fig 3) We were most impressed by the widespread 
diffuse skin reaction which occuned over the entire breast area, supia- and 
infraclavicular regions, and along the pectoral margin to the axilla This we 
feel justified in interpreting as evidence of fairly intense ladiation of the 
entire breast This reaction completely subsided within six weeks Late 
cases show atrophy and telangiectasis characteristic of radiation reaction in 
the skin overlying the area of most intense radiation (Fig 4) 
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(b) Tumoi Not infrequently there was some shimking of the growth 
at the time of removal of the needles The speed of regression varied greatly 
and was dependent more upon the response of the individual tumor to radi- 
ation than upon its size In general, the hard scirrhous tumors of long duration 
showed least response (Figs 5 and 6) In certain instances there was 
complete disappeaiance of the mass within two months In other cases the 
tumor became gradually smaller and did not disappear until four or even five 
months had elapsed There was a change not only in the size of the mass but 
also in its consistency It became softer and m many instances a mass per- 
sisted or recurred which was desciibed as being fibrous lather than hard 

After SIX to eight months the entire breast became edematous, firm, heavy 
and inelastic The skin over the dependent area had the typical orange-peel 
appearance In several instances the breast gradually became smaller and 
more or less fixed to the chest wall (Fig 8 ), although in one of our oldest 
living cases (554 yrs ) the tieated breast is two to three times the size of the 
normal breast and very heav}'^ In either case the resulting deformity was 
equal to that following amputation (cf Figs 7, 8, 9) 

The most disturbing and most frequently mentioned late after effect of 
treatment was pain along the free margin of the pectoi alls muscle, accompanied 
by a palpable thickening and partial limitation of abduction of the arm (Figs 
gA and 9B) This occuired in spite of any precaution on our part to avoid 
it and was due to edema and fibrosis in the pectorahs major muscle secondary 
to radiation 

Results — Opeiable Cases Twenty-six patients were treated where the 
lesion might be classed as operable (Table II) Radium was selected as the 
treatment of choice m these patients because of age, size, or some physical 
disability which tended to make them poor surgical risks In two instances, 
patients in otherwise good condition were treated (i) Because of enlarged 
supraclaviculai nodes, at first interpreted as being metastatic, but later proving 
to be tuberculous in nature, (2) because a node in the opposite axilla was 
misinterpreted as being metastatic Both of these patients later came to 
amputation It is, of course, this group which is most instructive, particularly 
since ten of the surviving 26 patients were later subjected to amputation of 
the diseased breast 


Table II 

PRIMARY OPERABLE TUMORS 


Type of Treatment No 

Radium and amputation ro 

Radium and X-ray 6 

Radium only 10 


(i death) 


Degree of Regression 

100% 50% and over Less than 50% 



Totals 26 15 = 60% 3 = 12% 7 = 28% 

It IS of no little significance that 15 01 60 per cent of these tumors suffered 
complete primary regression, three or 12 per cent diminished by 50 per cent 
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or moie, and only eight or 28 pei cent pioved to be resistant to radiation to 
a sufficient degree to be diminished by less than one-half of the original size 
In othei words, 72 pei cent of these cases might be classed as ladiosensitive 

Table III 

rirXEEN CASES WITH COMPLETE PRIMARY REGRESSION OF TUMOR 

No Comment 

5 I cystic mastitis 

I radium reaction 
3 cancer 

4 3 clinically cancer 

I doubtful 

2 I metastases to axilla and neck 
I cancer in breast at autopsy 

3 15 mos , no mass 
I yrs , ? mass 
I 51^ yrs , no mass 

It IS of interest to follow the local condition in the 15 patients in whom 
complete primaiy regiession occmied (Table III) This may be briefly 
summarized as follows Five of these patients were subsequently opeiated 
upon, 111 three, a definite diagnosis of cancer was possible in the breast re- 
moved, in one, there were no cells found which could be interpreted as 
malignant, but extensive radium reaction was present This was clinically 
cancer of the breast, diagnosis being made without qualification by both 
Dr D F Jones and myself It lacks pathologic pi oof, yet I fiimly feel 
that we have every reason to believe that this bieast had been steiihzed of its 
cancer by the radium given The fifth case was reported as cystic mastitis 
This was in keeping with the clinical pictuie Moieovei, a previous biopsy 
had been reported as chronic inflammation I do not believe that this patient 
had cancer Of the lemaining ten patients, four died with a recuirent mass, 
three of these were clinically characteristic of and, without question, were 
cancer The fourth one might well have been inflammatory and definite 
doubt might be raised as to its natuie Case No 32-621 (Fig 2) nine months 
after treatment without any palpable mass, with a peifectly soft, flexible 
breast, presented the best clinical lesult of any patient treated At autopsy, 
however, careful examination of the breast showed definite viable cancer 
cells sui rounded by fibious tissue in two sections of breast tissue A sixth 
patient died without a demonstrable mass in the breast but with large metastases 
to the neck and axilla Three patients m this group who had not been 
operated upon aie alive, one, five months after treatment has a questionable 
mass, one, four and one-half years aftei radiation has lecently developed a 
small sensitive, indefinite mass in relation to the chest wall at the lower margin 
of the pectoialis major There is no mass m relation to the original tumor- 
beanng area The third patient is alive five and one-half years after treat- 
ment, without any external evidence of disease, with a large heavy edematous 
breast, two to three times the size of the breast on the opposite side There 
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was no mass that I could feel in the breast, although palpation was extremely 
difficult 

It would seem that one might conclude from the above that in a so-called 
operable breast tumor, interstitial ladiation offered an excellent chance of 
bringing about a complete disappearance of the growth There would be, 
however, an almost equal chance that a mass would either persist or reappear 
and if such did occur it would usually harbor viable cancer cells It would 
also seem leasonable to conclude that even though complete disappearance of 
the mass did take place, the piesence of cancer in small foci throughout the 
breast was not excluded by failui e to feel a mass, and that at some future date 
reappearance locally might be expected to occur, although we can easily under- 
stand why such appearance might be postponed for a number of years, due 
to the fibrosis which has occurred following the course of such intensive 
radiation 

Table IV 


RESUME OF TEN CASES IN WHICH AMPUTATION FOLLOWED RADIATION 





Interval between 

Indications 


Hosp 


Treatment 

First Radium 

for 


No 

Age 

Received 

and Amputation 

Amputation 

Pathologic Findings 



(i) Radium 

13 mos 

Painful tu- 

Chronic cystic mas- 

32-778 

64 

(2) X-ray 


mor, recur- 

titis — marked ra- 



(3) Radium 


rent 

dium reaction 



(i) Radium 

12 mos 

Painful mass 

Carcinoma simplex 

32-725 

64 

(2) X-ray 


at pectoral 

in rare foci 



(3) Radium 


margin, re- 
current 


34-724 

70 

Radium 

4 mos 

Persistent 

tumor 

Carcinoma simplex 

32-444 

45 

Radium 

4 mos 

Persistent 

tumor 

Adenocarcinoma 

31-813 

60 

(i) Radium 

16 mos 

Painful tu- 

Carcinoma simplex 


(2) X-ray 


mor, recur- 
rent 

in scar 


31-845 

58 

Radium 

12 mos 

Persistent 

Scirrhous carcinoma, 



tumor 

axillary nodes neg 

30-1055 

70 

(i) Radium 

21 mos 

Persistent 

Carcinoma simplex 


(2) Radium 


tumor 


31-1023 

62 

(i) Radium 

22 mos 

Painful 

Radium reaction, ab- 

t-* 


(2) X-ray 


swelling 

normal cells proD- 
ably epithelial 


32-934 

61 

Radium 

3 mos 

Persistent 

tumor 

Carcinoma simplex 
Metastases to axilla 

35-1089 

82 

Radium 

20 mos 

Painful 

swelling 

No demonstrable 
cancer in breast 





Metastatic cancer in 


5of 7Twllar3'nodes* 

* Treatment and operation by Dr G A Leland, Jr — axillary application of radium u 

direct vision 
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Avipiitation Following Radiation — ^This group of ten cases would seem 
to be of sufficient interest and importance to justify independent discussion 
In Table IV are listed the important factors m this group of cases Certain 
points are deserving of special note As pointed out by Keynes, the presence 
of a tumor does not in itself justify a diagnosis of cancer Conversely, al- 
though the given tumor may be largely inflammatory, this does not exclude 
the presence of small foci of carci- 
noma Thus, Case No 32 725 was 
operated upon 12 months after the 
initial radium treatment This, how- 
ever, had been followed by a course 
of roentgenotherap}'- and by a second 
treatment with interstitial radiation 
She returned to the hospital with the 
complaint of a painful mass at the 
pectoral margin, not, however, at the 
site of the original tumoi At op- 
eration, the mass was found to 
consist for the most part of in- 
flammatory tissue, but there were 
definite, though rare, foci of can- 
cer cells found on careful patho- 
logic examination (Fig 10) On 
the other hand. Case No 31-1023, 
who returned with an area of local 
swelling and pain 22 months after 
tieatment, was found after operation 
to be free from any demonstrable 
evidence of cancer , the mass proved 
to be entirely inflammatory, the 
pathology showing only evidences of 
radium reaction 

It IS interesting to note that in 
five instances operation was precipitated by the presence of a painful tumor 
In each instance the mass had suffered complete primary regression In two 
of these breasts no cancer was found, one of these undoubtedly being benign 
at the onset but in three of them cancer was proven pathologically following 
operation It is, we believe, this uncertainty as to whether the tumor does or 
does not contain cancer — an uncertainty existing not only in the mind of the 
physician but also in the mind of the patient — which is one of the definite 
disadvantages which this method of treatment presents 

Inopeiable Cases — The results obtained in this group of cases are not 
nearly so striking, nor so instructive, as the group which may be classed 
as operable (Table V) It is interesting to note, however, that if one classes 
as radiosensitive those cases in whom the growth has diminished to less than 
one-half its original size, approximately the same incidence of radiosensitivity 
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Tig 10 — Photomicrograph 20074 Case No 
32 725 Cluster of Mable tumor cells Ijing m 
fairlj dense fibrous tissue representing residuum 
of carcinoma Radiation reaction indicated bj 
marked fibrosis and bj abnormal appearance of 
numerous fibroblasts (Warren) Treatment Sep 
tember 14, 1932 Thirtj four 3 rag and ten 
2 mg needles, seven days (20 538 mg hours) 
January, 1933 1,700 r units X ray April 12 

1933 16,830 mg hours interstitial radiation Sep 

tember 22 1933 Operation 
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IS found m this group as in the group of smaller tumors Complete regres- 
sion, however, occuis only one-half as fiequently as m the smaller group 
In many instances, these tumois weie very extensive, involving the entire 
breast and, at times, the ovei lying skin, and one cannot but be impi essed with 
the tremendous local impiovement which these patients as a group enjoy 
Most striking, of course, is that group of cases with extensive ulceration such 
as that shown m Figs iiA, B and 12A, B This group of cases we believe, 
however, are most satisfactorily treated by heavy external radiation to the 
limits of skin tolerance, followed m three to five weeks by interstitial radiation 

Table V 

PRIMARY INOPERABLE TUMORS 

Degree of Regression 


Type of Treatment 

No 

100% 

50% and over 

Less than 50% 

Radium only 

20 

(2 deaths) 

6 

4 

8 

Radium and X-ray 

13 

2 

7 

4 

X-ray and radium 

8 

4 

4 

0 

Totals 

41 

12 = 31% 

15 = 38% 

12 = 31% 



Fig II- — Case No 33771 Shoiiing breast before and sia iieeks after roentgen0tlicrap> 


The local lesult m this entiie group of cases seems to depend upon the size 
of the local tumor almost as much as upon its ladiosensitivity The larger 
and more extensive the tumor, the less likelihood of a completely satisfactor) 
local result, so that it is our impression at this time that if more than one 
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quadrant of a bieast is involved in a malignant process, at least preliminary 
roentgenotherapy is indicated If the tumor is radiosensitive and there is a 
marked diminution in size of the tumor following this treatment, further 
improvement will in ever}’’ instance be obtained by radium In all probability 
this impiovement will exceed that obtained by subsequent external irradia- 
tion This we believe primarily because of oui experience in a relatively 
limited number of cases which had been treated by heavy external ladia- 
tion until the process had become absolutely stationary, and then been 
sent to the hospital — three from the Massachusetts General and three from 
the Huntington Hospital — for interstitial radiation Each one of the six 
cases had definite regression following radium, although in no instance was 
theie complete disappearance of the tumor 



Fig 12 — Same patient as Fig ii (A) Three months after roentgenotherapy and directly after 
removal of radium (B) Three months after radium treatment Patient died three months later, 
nine months after original treatment The ulceration was dr> but not entirelj healed 


RecuDcnf Cases — There were ten cases in this series of local recurience 
following amputation of the breast In each instance satisfactory regression 
resulted Our experience, however, would not suggest that the results to be 
obtained m the smaller multiple local recurrences were sufficiently improved 
over those obtained from the simpler roentgenotherapy to justify the use of 
interstitial radiation 

Summary — Ninety-six cases of cancer of the bieast were treated at the 
Palmer Memorial Hospital by interstitial ladiation according to a slight modi- 
fication of the technic described by Keynes 

Tnenty-six of these were operable cases Sixty per cent of these patients 
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IS found m this group as in the group of smaller tumors Complete regres- 
sion, however, occurs only one-half as fiequently as in the smaller group 
In many instances, these tumois were very extensive, involving the entire 
breast and, at times, the overlying skin, and one cannot but be impiessed with 
the tremendous local impiovement which these patients as a group enjoy 
Most striking, of course, is that group of cases with extensive ulceration such 
as that shown m Figs iiA, B and 12 A, B This group of cases we believe, 
however, are most satisfactorily treated by heavy external radiation to the 
limits of skin tolerance, followed in three to five weeks by interstitial radiation 

Table V 

PRIMARY INOPERABLE TUMORS 

Degree of Regression 


Type of Treatment 

No 

100% 

50% and over 

Less than 50% 

Radium only 

20 

(2 deaths) 

6 

4 

8 

Radium and X-ray 

13 

2 

7 

4 

X-ray and radium 

8 

4 

4 

0 

Totals 

41 

12 = 31% 

15 = 38% 

12 = 31% 
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The local result m this entiie group of cases seems to depend upon t le sipe 
of the local tumor almost as much as upon its radiosensitivity The arger 
and more extensive the tumor, the less likelihood of a completely satis actorj 
local result, so that it is our impiession at this time that if more than one 
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quadrant of a bieast is involved m a malignant process, at least pieliminary 
roentgenotherapy is indicated If the tumor is radiosensitive and there is a 
marked diminution in size of the tumor following this treatment, further 
improvement will in evei y instance be obtained by i adium In all probability 
this improvement will exceed that obtained by subsequent external irradia- 
tion This we believe primarily because of oui expeiience m a relatively 
limited number of cases which had been tieated by heavy external ladia- 
tion until the process had become absolutely stationary, and then been 
sent to the hospital — three from the Massachusetts Geneial and three from 
the Huntington Hospital — foi inteistitial radiation Each one of the six 
cases had definite legiession following radium, although in no instance was 
theie complete disappearance of the tumor 



Fig 12 — Same patient as Fig: ir (A) Three months after roentgenotherapy and directly after 
removal of radium (B) Three months after radium treatment Patient died three months later, 
nine months after original treatment The ulceration was dry but not entirely healed 


Recul 1 ent Cases — There were ten cases in this senes of local recun ence 
following amputation of the breast In each instance satisfactory regression 
resulted Our experience, however, would not suggest that the results to be 
obtained in the smaller multiple local recurrences were sufficiently improved 
over those obtained from the simpler roentgenotherapy to justify the use of 
interstitial radiation 

Summary — Nmety-six cases of cancer of the bieast were treated at the 
Palmer Memorial Hospital by interstitial ladiation according to a slight modi- 
fication of the technic described by Keynes 

Twenty-six of these were operable cases Sixty per cent of these patients 
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had complete primary regression of the giowth and in an additional 12 per 
cent the tumor diminished in size by more than one-half 

A recurrent mass frequently develops which may be cancel 01 may be 
inflammatory It may or may not contain viable cancer cells and represents 
a distinct mental hazard to the patient 

Viable cancer cells were demonstrated at autopsy in a breast free from 
any palpable abnormality 


CONCLUSIONS 

Having ever in mind the limited experience which so small a series permits, 
it would seem justifiable to conclude that 

(1) Intel stitial ladiation is an efficient and piactical method of radiating 
a breast cancer 

(2) It probably oflfeis a better chance of sterilizing a given breast of its 
cancer than does roentgenotherapy as carried out up to the present time 

(3) The finding of viable cancer cells in surgical and autops)'^ specimens, 
the pain m, and fixation of the pectoral iidge and the late deformity of the 
breast after radiation, represent hazards which in our minds render this form 
of treatment less desirable than surgery m cases of pi unary operable cancer 
of the breast 

(4) In an inoperable cancer of the breast where the tumor occupies no 
more than one quadrant of the breast it may be the tieatinent of choice 

(5) Large inoperable ulcerating tumors and rapidly growing tumors of 
the inflammatory type which have shown satisfactory regiession following 
roentgenotherapy will receive greater benefit from interstitial radiation given 
three to five weeks after the roentgen ray than from subsequent external 
1 adiation 

(6) It has no advantage over loentgen ray 111 the management of large 
massive lesions or in lesions which have shown little response to adequate 
roentgenotherapy 

(7) It cannot be depended upon to protect the axilla against metastatic 
invasion 
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THE TREATMENT OF SOME ABDOMINAL CANCERS BY IRRA- 
DIATION THROUGH THE OPEN ABDOMEN COMBINED 
WITH CAUTERY EXCISION 

Leo Eloesser, M.D 
San Fhancisco, Calif 

FROM THE DIMSIO'J OF StJRQER'l, BTAVTORD TJNII ER3ITT MEDICAL SCHOOL AT THE SAV FRANCISCO HOSPITAL 

Our efforts at treatment of deep-seated oi bulky cancers by roentgeno- 
therapy have been checked partly by the damage done by the rays to healthy 
tissues, and partly by peculiar qualities of the roentgen rays themselves Ideal 
for treatment would be an evenly penetrating, utterly selective ray, one of 
even efficacy from the beginning to the end of its path, one which destroys 
tumor, but leaves healthy structures unaffected — an ideal to be stiiven for, 
but apparently unattainable The next best thing would be to use such rays 
as we have at our disposal, but to get all vulneiable, presumably healthy 
structures out of their path and to irradiate only the cancer itself and the 
areas invaded or likely to be invaded by it Fulfillment of this postulate 
would at the same time obviate considerabl}'- the need for making com- 
promises m the quality of the ray chosen from the roentgen spectrum for 
treatment The practice of deep radiotherapy has led us, hitherto, to choose, 
not soft unfiltered rays, which have the most destructive surface effect, but 
hard, copper-filtered ones, of less intensity The reason for this paradoxical 
choice lies in the absorbability of the soft ray, a large part of which is lost in 
the surface layers of the tissue which it traverses The rays which pass 
through a copper filter are less intense, if not less active biologically, how- 
ever, they penetrate the tissues further and more evenly If, therefore, an 
adequate percentage of the surface dose is to reach a deep-seated growth, 
hard rays need to be chosen, for soft ones will be absorbed m the intervening 
tissues, so that but a small fraction of the surface dose will reach the growth 

Chaoul has recently perfected a method whereby he reduces his focal dis- 
tance greatly and works through a small port The method is applicable to 
superficial tumors of not too great bulk Irradiation is confined to the tumor 
itself, the surrounding tissues are affected only for a short distance This 
limitation is a serious disadvantage in the treatment of diffusely invasive 
growths 

A method which would exclude healthy tissues from irradiation and 
which would bring the tumor itself and the presumably invaded areas into as 
close and as direct contact as possible with the source of radiation, would 
have many advantages Exclusion of healthy vulnerable tissue is highly 
desirable Irradiation of resistant tissues, connective tissue, muscle, fascia 
seems not to matter much, irradiation of the skin to the point of weeping 
desquamation is by no means negligible, far more important, and the chief 
stumbling-block to adequate irradiation of intra-abdommal cancer, has been 
the extreme sensibility of the mucosa of the small bowel The lining of the 
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small bowel seems considerably more sensitive than the lining of the stomach 
or the colon , it is more sensitn^e than the slcm Epilatory doses may de- 
stroy the whole mucosa fiom the pylorus to the ileocecal valve and lead to 
death in four oi five days A sine qua non foi efficient abdominal ladio- 
therapy would be to remove the small bowel from harm’s way 

These ideas aie not new Methods based upon these considerations were 
tried during the early days of roentgenotherapy They seem to have been 
abandoned after more even penetration of the ray was secured by diminishing 
its intensity by means of copper filters Approximation of the involved 
area to the source of energy and exclusion of bulky masses which absorb 
the ray would lessen the amount of copper filtration necessary to secure 
adequate penetration of the cancerous area itself and increase the amount of 
radiation available in a given time It would thus shorten the exposure 
necessary for satuiation of the field, which, other things being equal, is an 
advantage, for prolonged exposures are uncomfortable, distressing, and under 
certain circumstances harmful 

These are advantages of the method about to be described that admit of 
little doubt 

The method as applied to most intra-abdominal cancers has the disad- 
vantage of admitting of but one heavy, a very heavy exposure, rather than 
a senes of fractional exposures, the value of which Professor Coutard has so 
firmly established and upheld against controversy It may be that smaller 
supplementary fractional doses and deep irradiation, administered later 
through the skin in the usual manner, may be of value, they have not yet 
been tried Such a plan would approximate Pfahler’s modification of 
Coutard’s method The initial heavy dose would be delivered directly to 
the tumor, subsequent smaller doses designed to maintain saturation would 
have to be delivered through the skin and small bowel, but could be made 
small enough to avoid damage 

The method to be described has been used for cancers of the colon, the 
rectum and the stomach the extent of which either precluded any attempt 
at removal, or made cure after such an attempt seem highly improbable 

One of the barbiturates, usually sodium amytal, is given one hour and 
morphine one-half hour before operation The abdomen is opened, under 
spinal anesthesia, through a long incision, which permits of easy exposure 
If the patient is apprehensive or restless, evipal or avertm may be used in 
addition The abdomen is explored in the usual manner to determine the 
feasibility of removing the cancer and the presence of lymphatic or distant 
intraperitoneal metastases , the liver is palpated The growth is then re- 
moved if It seems anatomically possible to remove all palpably cancerous 
tissue Dissection and excision are carried out, not with the endotherm, but 
•with the heavy Percy galvanocautery Excision having been completed, the 
abdominal wall is held open with a self-retaining retractor, the small bow'cl 
is packed off wnth gauze and the skin protected with pieces of sheet lead cut 
to the required shape The lead is folded orer the edges of the wmund, so 
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that it and the gauze packing hold the small intestine out of the way, the 
lead at the same time shielding the small bowel from irradiation (Fig i) 
In this way a large cylindei, with a diameter of some five inches, is held 
wide open, the suspicious area from which the cancer was removed lies at 
the bottom of the cyhndei The patient is then irradiated, some 2,500 to 
4,500 r being admimsteied unfiltered, through variable thicknesses of alumi- 
num, or through 025 to 05 Mm of copper Filtration varies with the 
thickness and mass of suspicious tissue to be treated The tube is placed as 
close as possible to the mouth of the incision, usually at a focal distance of 
30 cm Its close approximation to the cancerous area not only shoitens the 
time of exposure but increases the field of radiation When exposure is com- 
plete, the packing and the lead protective strips are removed and the abdominal 
wound is closed 



Fig I — Irndiation of cancer of sigmoid (abdominal approach) 


Cancers of the sigmoid, high cancers of the rectum, cancers of the ascend- 
ing colon are easy to prepare for treatment by this method Exposure is 
simple and it is not difficult to induce an even anesthesia without nausea, 
during which the small bowel may be kept out of the pelvis by gauze packs 
and protected by lead shields It is equally easy to protect the bladder 
With the bladder, the small bowel and the anterior abdominal wall shielded 
and out of the way, nothing remains the irradiation of which need cause 
concern, except possibly the skin of the sacral region Some patients have 
had a mild erythema of the sacral skin, however, the posterior part of the 
pelvis itself filters off a laige part of the rays Lower cancels of the rectum, 
invasive cancers of the cervix and cancers of the bladder and prostate would 
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also lend themselves to this form of treatment, should it prove of value They 
could be irradiated as described, from above, or they could be irradiated 
from below, lead protection if necessary being introduced from above via 
a laparotomy incision (Fig 2), or from below via the opening into the Douglas 
pouch 

Cancels of the stomach and of the upper abdomen are moie difficult to 
isolate for roentgen treatment It would probably be wise to shield the 
pancreas and the third portion of the duodenum in cancers of the stomach 
without retroperitoneal lymphatic metastases This would mean opening the 
omental bursa and inserting sheet lead into the retrogastric space Two 
apparently hopeless cancers of the stomach, one resected, the other not, were 
treated without thus protecting the pancreas In both of them, although there 
was no other evidence of disturbance of pancreatic function, inti actable nausea 
and anorexia followed 



Fig 2 — Irradiation of cancer of rectum (perineal approach) 


Whether to irradiate before or after removal of the growth has seemed 
doubtful Murphy was able to so affect a field by irradiation, so that viable 
cancer implanted into it failed to grow If these experiments are applicable 
to human cancer, then irradiation should logically precede excision, this 
scheme has been followed in superficial cancers — the breast, head, neck, etc 
In abdominal cancer it seemed advisable to perform excision first, it seemed 
^Mse to remove a bulky mass, so that a softer ray might be used for treat- 
ment of what cancer might remain spread out along the fascial planes It 
also seemed advisable to undertake excision first, so that, if for any reason 
it seemed wiser to cut short the operation, the cancer at least would have 
been remo^ed 

The high single doses up to 4,500 r were given in tlie face of protest 
from the radiologist, who felt sure that severe diarrhea would result from 
exposure of the sigmoid or high rectum and feared damage to the bladder, 
should it happen to project into the field However, nothing happened, the 
bladder mucosa did not exfoliate, there were no disturbances of the bladder 
and usuall}’^ no diarrhea from the colostomy opening or discharge from the 
anal stump The colostomy opening was subsequently closed and the dc 
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scending colon united to the anal stump m several patients In one patient 
recently operated upon, a high rectal cancer was not lemoved, the bowel 
^^as adheient to the pelvic wall and theie were hepatic metastases This 
patient has some diairhea, but the stools aie not bloody and the lectal mucosa, 
as seen thiough the pioctoscope, is scarcely changed 

The series m nhich the method was tiled is small It was used only m 
patients n ith cancel s so lai ge oi so widespread that i ecovery by ordinary 
means seemed impossible oi higlily unlikely Results seem to warrant fur- 
thei trial Vaiiation and furthei extension of the method suggest themselves 
Thus, some breast cancers have been iiiadiated thiough the open wound, 
nhich during opeiation seemed to have extensions leading to inaccessible 
areas, eg, extension leading into the thorax along the hiimero-intei costal 
nerve bundles, fuithermoie. a few cancels of the neck and pharynx, m which 
It seemed desirable to protect the skin and the laiynx The equipment at 

hand was clumsy and inefficient It is hoped that a better installation will 

be a^allable 

CASE REPORTS 

Case I — Adenocarcinoma of the Colon with Lymphatic Metastases, Recurrent Six 
Months After Remoial in the Form of a Fungating Growth Invading tiie Lateral Abdomi- 
nal Wall and Retrocolonic Space S M S , a diabetic, age 67, was referred by Dr Chas D 
Fletcher on Januan 7, 1933 Three brothers and a sister had died of cancer of the intes- 
tinal tract A mass could be felt on tlie left side of the abdomen At operation, January 

12, X933, a thickened and dilated loop of small bowel w'as found tightly adherent to a 

carcinomatous mass, originating in the descending colon No distant metastases were 
demonstrable Tlie small bowel was resected and united end-to-end, the descending colon 
was isolated with tlic Perc\ cauterj and some seven inches of it were resected The 
stumps of the colon were left open m the form of a colostomy The resected colon con- 
tained multiple dnerticula, numerous papillar\ pobpi and an ulcerated, infiltrating car- 
cinoma, the size of a hazelnut, wdiich had iinaded the musculature of the bowel wall 
Sections of the tumor show'ed an iinasne adenocarcinoma, section of the adjacent lymph 
nodes also showed metastatic carcinomatous involvement 

The grow'th recurred promptK During Julj, 1933, a fungating mass appeared in the 
colostomj wound wdneh on microscopic examination proved to be a carcinoma It was 
determined to attempt to remove this recurrence, because the tumor mass, although 
attached to the abdominal wall, w'as itself moiable and no distant metastases could be 
demonstrated According!}, on July 13, 1931, under spinal anesthesia aided by gas, the 
skin around the colostomy stoma was incised elliptically and closed over the colostomy 
opening Adhesions between the omentum and the bow'el were separated w'lth the Percy 
cautery The distal segment was freed, severed between clamps and the infiltrated meso- 
colon approached The proximal end of the colon, including several inches above the 
tumor, was also freed wuth the cauter} and severed between clamps, after w'hich the whole 
tumor mass, including the colostomy stoma and some of the musculature of the lateral 
abdominal w'all, which appeared invaded, was remo\ed w'lth the cautery, leaving a wound 
bed W'hich to the naked eye seemed free of tumor A piece of sheet lead was bent into 
the form of a tube, having a caliber of about three inches , this was pointed toward the 
retroperitoneal space and the lateral abdominal wall, protecting the small bowel 1,600 r 
w'ere administered through o 5 Mm of copper under the direction of Dr Lloyd Bryan 
The upper and lower ends of the colon were then brought out in the form of a colostomy 
Recovery was uneventful There was no nausea, on July 18 and 19 there was a mild 
diarrhea with mucous stools On July 20 the stool was again formed 
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Pafltologtc Eramimhon — The section was reported by Dr David A Wood as show- 
ing extensive invasion of the muscularis bj a proliferating tumor mass, the latter pos- 
sessing a reticulum of moderate thickness enclosing spaces lined by short columnar epithe- 
lium and forming atypical irregular glands The tumor cells were hyperchromatic and 
showed occasional mitosis Diagnosis Recurrent carcinoma of the colon 

The patient has been reexamined frequently since and has shown no signs of recur- 
rence It ^eemed most unlikely that this carcinoma should not recur after a second removal 
as It had after the first, unless something more than mere surgical extirpation was under- 
taken The family history, the lymphatic metastases and especially the invasion of the 
abdominal wall by this promptly recurring, fungating growth made the outlook most 
unfavorable 

Case 2 — Adenocarcinoma of Sigmoid with Attachment to the Parietal Peritoneum 
M R , age 39, was seen in 1930 with bleeding from the bowel, the source of which was 
never determined He appeared again in June, 1936, with sjmptoms of low intestinal 
obstruction Exploration, June 12, 1936, revealed a constricting growth of the sigmoid 
attached to the peritoneum at the side of the bladder There was some ascites, but no 
other evidence of intrapentoneal metastases, no lymphatic enlargements and no hepatic 
metastases were demonstrable A colostomy was effected using the upper part of the 
descending colon, and the median incision closed 

On July I, 1936, the abdomen was reopened The growth was mobilized by resecting 
the parietal peritoneum to which it was attached, and also some omental attachments, 
with the Percy cautery The mesosigmoid was long and contained numbers of hard 
Ivmph nodes about the size of beans About six inches of the sigmoid, including the 
tumor, was resected with the cautery and the ends of the sigmoid were joined end-to-end 
The colostomy stoma remained open above the site of resection The small bowel was 
packed off with gauze, it and the abdominal wall were protected w’lth lead The 
spinal anesthesia having begun to wear off, a second ampoule of pantocam was injected 
2,500 r, filtered through 3 Mm brass, i Mm of aluminum and 1^4 Mm tin, were admin- 
istered through the open wound, after which the abdomen w’as closed The patient made 
an uncomplicated recovery without nausea A mild diarrhea occurred on the third and 
fourth days after operation , thereafter the stools were formed 

Pathologic Examination — Dr David A Wood reported as follows There is a very 
firm, hard crater ulcer 3 cm m length, encircling the bowel wall , in the attached mesentery 
are a number of pale, very hard lymph nodes The tumor is composed of fairly W’ell 
differentiated but atypical glands lined by columnar epithelial tumor cells The tumor has 
infiltrated the circular layer of muscularis No tumor was found in the lymph nodes 
Diagnosis Adenocarcinoma of colon 

On August 28, 1936, tile colostomy stonn was closed No tumor w'as to be felt in 
the anterior abdominal wall at the site of the pre\ious resection of the peritoneum, no 
mesenteric nodes were seen or felt The liver w'as not examined No tumor w'as found 
on microscopic examination of the tissues of the resected colostomy opening 

The man has had no evidence of recurrence The chance that he would remain free 
from recurrence seemed somewhat better than that of the first patient , still, the peritoneal 
attachment made the outlook doubtful 

Case 3 — Adenocarcinoma of the Retrosigmoid Junction (Grade 3) with Ljmphatic 
^fetastases, Imadmg the Alesentery J P, male, age 6l Referred by Doctor Gomez o 
Oakland Tor four months he had been passing blood and mucus from the rectum On 
rectal examination in the squatting position one could just touch a hard mass w'hen the 
patient strained Celiotom\, January 13, 1937, disclosed a scarred mass, iinading the 
mcsenterj , some se\ en or eight inches abo% e the anus and attached to the left side of the 
pehis Along the ^essels were small hard nodes and an infiltration of the mesenteric fat 
No nodes could be felt higher up and no h\er metastases were palpable Tiiere was no 
ascites The bowel was se\ered six or se\en inches above the tumor and the sigmoic 
extirpated with the Perej cauterv from above downwards to about four inches above the 
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anus As much as possible of the fat in the left side of the pelvis was also removed The 
anal stump was closed and covered with peritoneum The wound was shielded with lead, 
so that the empty pelvis laj exposed and 3 too 1 were administered through 2^4 Mm of 
aluminum with a ray pointed at the left side of the pelvis The upper stump of the colon 
w'as implanted into a separate incision and the abdomen closed No nausea or diarrhea 
followed the operation 

Pathologic Exannnatwn — The lymph nodes and lymphatic channels of the mesenterj 
w^ere filled wnth a typical adenocarcinoma, Grade 3 The bowel contained a carcinomatous 
plaque with a crater , there w'ere a few nodules on the outer side of the bowel Con- 
\alescence was disturbed b}' anorexia 

On March 6, 1937, the abdomen was reopened There was no demonstrable recur- 
rence, the colostomy opening was freed and implanted into the anal stump On May i, 
1937. a periproctal infiltration w'as felt around the site of union, w^hich may have been 
inflammatory There was no recurrence to be seen through the proctoscope and no bleed- 
ing had occurred into the bowel 

The time of observation, four and one-half months, is too short to judge of results 
The prognosis for this cancer. Grade 3, with metastases 111 the nodes and in the mesenteric 
Ij'mphatics, under the ordinarj’- methods of treatment is extremely bad 

Case 4 — Double Adenocarcinoma of Jejunum and Right Ovary Pelvic Recur- 
rence 15 Months Later Reoperation wnth Cautery, Extirpation and Irradiation Prob- 
ably Recurrence for the Second Time McK , female, age 45, was first seen September 
26, 1935, complaining of menstrual irregularity and abdominal colic of tw'o months’ 
duration At operation, October 12, 1935, a cystic tumor of the right ovary, the size of 
a grapefruit, w'as removed and also a scirrhous stenosing tumor of the jejunum, with 
involvement of the mesenteric lymph nodes The left ovary had been removed at an 
operation years before There was no ascites and no metastases were found 

Pathologic Examination of the resected jejunum and of the ovary led to the diagnosis 
of double carcinoma, an adenocarcinoma of the jejunum with metastases m the mesen- 
teric lymph nodes and a second independent adenocarcinoma of the ovary 

The patient made an uncomplicated recovery In November, 1936, she complained 
of much pain in the right lower abdominal quadrant with severe radiation down the 
right leg, which was relieved by irradiation of the pelvis The pain recurred and in 
November a hard mass was felt adherent to the right side of the uterus The pain 
becoming intolerable, the abdomen was reopened January 19, 1937 The omentum 
contained a hard carcinomatous nodule adherent to the abdominal wall There were 
numerous nodules, mostlj subperitoneal but also intraperitoneal ones, lying in the omentum, 
and one large mass lying subperitoneally m the remains of the broad ligament There 
were nodules between the uterus and the bladder and several others which invaded a 
loop of the lower ileum One involved the uterus itself The uterus was removed by 
a subtotal hysterectomy and as many of the nodules as could be felt were removed with 
the galvanocautery, working partly subperitoneally and denuding the wall of the pelvis 
to a considerable extent The involved loop of ileum was then laid on the abdominal 
wall, which was shielded with lead plates and the pelvis was filled with gauze It was 
not possible to shield the right half of the bladder About 2,250 r, filtered through 
Mm of copper and i Mm of aluminum, were administered through the open wound 
The involved loop of ileum was resected for a distance of about six inches and the 
wound was closed It was possible to cover the left side of the pelvis with peritoneum 
only under tension and by utilizing the rectum itself as a covering 

Pathologic examination of the removed tissues showed the presence of metastatic 
carcinoma, composed of irregular atypical glands lined with short columnar and poly- 
hedral epithelial tumor cells 

The patient recovered from the operation She had no diarrhea or nausea, nor 
sj'mptoms of damage to the bowel She was freed of pain in the hip and leg However, 
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in April, 1937, hard nodules about the size of walnuts, fixed to the right pelvic wall, and an 
induration to the left of the rectum made themselves apparent 

Case 5 — Rapidly Growing Carcinoma of Cardia with Esophageal Extension and 
Metastases to Mediastinal and Abdominal Ljmph Nodes Irradiation and Gastrostomy 
C P , male, age 55 , was first seen May 19, 1936 He had had attacks of upper abdominal 
pain for 16 years In March, 1936, he began to have difficulty in swallowing Esopha- 
goscop> and biopsy revealed a rapidly growing small cell adenocarcinoma of the cardia 
At operation. May 22, 1936, a large nodular carcinoma with lymphatic metastases was 
found at the cardia There was an infiltration extending into the lower esophagus and 
numerous carcinomatous lymph nodes m the lower mediastinum The liver and the 
bowel were protected with lead and an attempt made to shield off the pancreas bj 
placing two narrow strips of lead across the stomach over the pancreas 3,000 r, filtered 
through 2}4 Mm of aluminum were administered through the open abdomen, a 
Witzel gastrostomy was effected and the abdomen closed The patient made an uninter- 
rupted recovery, and was discharged June 6, 1936 Swallowing was somewhat improved 
for a time, then grew worse and death ensued, August 2, 1936, from inanition and a 
terminal pneumonia following large doses of barbiturates 

Case 6 — C K , female, age 33, whose brother had died of cancer of the stomach, 
began to complain early m 1936 of fatigue and gastric disturbances At operation, 
August 19, 1936, the whole greater curvature of the stomach from the pylorus to the 
cardia was found involved bj a hard lumpy mass There were enlarged lymph nodes 
at the celiac axis Using the Percy cautery, a total gastrectomy was performed and 
the Ijmph nodes were removed as well as possible The cardia was united to the 
jejunum and 3,000 r were administered to the open abdomen, through 2j/ Mm of 
aluminum 

Pathologic Examination — Dr David A Wood reported that the resected specimen 
showed infiltration of the submucosa and muscularis with small polyhedral epithelial 
tumor cells Diagnosis — Carcinoma of the stomach (linitis plastica) 

Recovery was delayed by the formation of a fistula from the blind duodenal stump, 
which discharged duodenal secretion, but healed spontaneously in a few weeks Much 
more disturbing was a constant and inexplicable nausea, which still continues nine 
months after operation This nausea and feeling of seasickness come on immediately 
after eating, or even at the sight of food, but are never accompanied by vomiting 
Attempts to explain them have failed , there have been no diarrhea, no evidence of 
pancreatic achylia and no signs of bowel obstruction Under the fluoroscope one sees 
some regurgitation of barium into the duodenal loop, the barium, however, soon leaves 
this loop and runs rapidly down into the small bowel The duodenal loop is not dis- 
tended All efforts at overcoming the nausea have failed There has been no evidence 
of recurrence 


SUMMARY 

A method of admmisteiing roentgen radiation to the open abdomen for 
cancel of unusually grave prognosis is described By this method unin- 
volved, vulnerable organs and tissues are shielded from irradiation The 
source of energji is approximated to the cancer and heavy filtration is 
dispensed with 
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CARCINOISIA OF THE CERVIX TREATED BY THE ROENTGEN 

RAY AND RADIUM 
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HOSPITAL, BOSTON, MASS 

This papei is a piesentation of a method of radiation treatment in use 
at the Pondville Hospital, and of the results obtained three and one-half years 
after its employment A few comparisons are made to another method of 
therapy, familiar to the authors, and to the lesults obtained No method of 
treatment of this disease Avill inciease the “cuies” to a much higher percentage 
except earlier diagnosis of the condition Such early diagnoses are possible 
through routine examinations of the cervical epithelium with Schillei’s iodine 
solution test and the colposcope Only by constant use do these methods 
help 111 making the diagnosis, but once learned, and used frequently, early 
cases should be found In most senes the number of so called operable cases 
IS given as from 15 to 25 per cent, and in most operated or surgically treated 
series the number of lymph node extensions is given as 33-I- per cent Thus 
111 any senes the early cases aie few and metastases common Twenty to 
30 per cent of five year cures indicates excellent lesults from treatment 
B}'- the method herewith presented the lesults, 111 a senes of 70 cases, show 
3'5 7 pel cent living and well and without disease tliiee and one-half yeais 
after treatment All cases lepoited as having disease aftei tliiee and one- 
half ^ears have been classified as dead Since there was only ii per cent 
of early cases 111 the group, such results are better than usual and hence 
offer the excuse foi this early report 

The Pondville Hospital opened in 1927 At that time the recognized 
method of treating caicinoma of the cervix in Boston was that advocated 
by G A Leland, Ji at the Colhs P Huntington Memorial Hospital His 
method of treatment had been introduced into the Tumor Clinic of the 
Massachusetts General Hospital on its opening, m 1925, and thence into 
the newly opened Pondville Hospital The radium used at the Massachu- 
setts General Hospital is from a geneial pool at the Huntington Memorial 
Hospital — in an emanation plant — and is available but one day each week 
Because of Leland’s success and because his form of treatment does not 
last over 24 hours and necessitates the use of hospital beds for a period of 
only four days, it was adopted at the Massachusetts Geneial Hospital and 
is still in use at the present time During the first four years at the Pond- 
ville Hospital the types of cases (mostly secondary and far advanced) were 
not suitable for starting a new form of treatment with any hope of suc- 
cess, so the treatment used at the Huntington Memoiial Hospital and the 
Massachusetts General Hospital was begun, and careful observation of the 

653 



MEIGS AND DRESSER 


Annals of Surpcrj 
October 19 17 


effects of the treatment inamtamed Aftei four yeais of observation it 
was decided by the roentgenologist (Dr Richard Dresser) and the surgeon 
(Di Joe V Meigs) that an entirely different method should be introduced 
In 1931, after carefully weighing all the facts and realizing that oui theo- 
letic approach might not be so good as the tried method, a new senes was 
begun It was decided that we should cai ry out the method outlined here- 
with, until a satisfactoiy numbei of cases had been followed for a suffi- 
cient number of years to determine whether or not the new tieatment was 
woitli while We are both convinced of the success of this method and 
intend waiting before any additional change is made until a five yeai follow 
up IS available in a given group of cases, but we have decided to report 
our group as it stands at the present time — a three to five yeai posttreat- 
ment study 

The Two Methods of Tieatment — As a comparison of end-results is 
to be made between the two methods of treatment, a brief description should 
be presented of Leland’s plan, though his own report^ must be lead foi a 
more detailed explanation Next the Pondville method will be presented 
with the reasons for its employment 

In the mam, the plan of treatment m use at the Huntington Memorial 
Hospital consists of the use of a large amount of radium emanation over 
a short peiiod of time Gold seeds of approximately i me each aie placed 
at a depth of i cm about i cm distance from each other aiound the periph- 
ery of the growth and a silver cylinder i Mm m thickness containing a 
steel needle with a glass emanation tube inside is placed m the ceivical canal 
The total dose is given from 3,500 me hours, in the moderately advanced 
cases, to 5,000 to 6,000 me hours m the early cases The seeds make up 
from 1,300 to 1,500 me hours of the dose and the radium in the silver 
cylinder the remainder This form of radiation is a combination of the 
beta and gamma type, and sloughing and destruction of tissue are often 
seen The advanced cases aie treated by means of a cylindrical 2 Mm 
lead applicator containing ladium emanation with or without gold seeds 

The Pondville plan of treatment, which, in the authois’ minds, was a 
rathei new type of attack, is now an old story to many workers in the 
field of radiation (Coutard,^^ Healy," Schmitz,^ and others) We felt that 
m the seed and central applicator method of treatment, emphasis was placed 
upon the destruction of tissue by the cauterizing effects of the radiation 
rather than upon the specific action of gamma rays upon growing tissues 
and dividing cells The roentgen ray was not utilized at all, and tumors 
of all sizes, conditions and appearances were tieated It seemed to us 
that the roentgen ray could be utilized for two purposes first, to help shrink 
down a large cervical grow'th and to clear up an infected one, and second, 
to cause an inciease of connective tissue and a lessening of blood sujiply 
in the region adjacent to the cervix We hoped to make the field next to 
the cervix less permeable to the growing cancer but did not feel that the 
locntgen treatment alone would kill tumor cells already there Next we felt 
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Pig 3 — Showing the number of erjthema doses delivered at centimeter intervals bj a 
combination of roentgen and radium treatment as described in the text 
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that it would be best, in our first senes, to limit the use of radium to 
one set type of application so that all treatments would be as uniform as 
possible We considered that a total dose of 3,000 me plus the radiation 
by roentgen ray might be all the patients could tolerate It appeared to 
us that a division of the 3,000 me dose of radium might be less likely to 
cause sudden and extensn'^e destruction of tissue and therefore less possi- 
bility of injury to the bladder or rectum Another reason for dividing 
the dose of radium was the confirmation of the work of Canti"* ^ and his 
coworkers, who demonstrated that on the fouith day after radiation with 
radium, theie is a sudden sharp use of abnormal mitotic figures Their 
work was repeated upon radium treated cases at the Huntington Memorial 
Hospital, by Frederic Parker, Jr, and Meigs,® and this phenomenon proved 
It seemed reasonable, therefoie, to choose the fourth day as the best day 
for the second dose of the divided radium treatment It is possible that 
the previous roentgen radiation might spoil this phenomenon but this has 
not been confirmed as yet Thus the plan was to increase the lesistaiice 
of the pencervical and parametrial tissue to the invasion of cancer and to 
destroy or prevent tumor cells from dividing, incidentally, such tieatment 
might reduce the size of the ceivical growth and perhaps produce a cleaner 
and less infected field to work in One other consideration entered into 


our plan and that was that the radium treatment had to be given in almost 
every instance by a member of the Resident Staff and that therefore it 
must be made as fool proof as possible Inasmuch as the surgeons m charge 
of treating cervical cancer at Pondville visit the hospital but once a week, 
and as the radium had to be given four days apart, it was not possible for 
the treatments to be given by the Visiting Staff 

The roentgen ray treatment at Pondville is given as follows, and is 
completed in an aveiage of 14 days Four portals of entry, 8x10 and 


loxio cm, aie employed, two anterior and twm posterior The rays are 
dnected obliquely at the cervix and parametrium by means of a special 
centering device Each field leceives a total of 1,500 to 2,000 r units (air 
measurement), the total dosage depending on the rapidity wnth which the 
treatment is given Daily exposures of from 300 to 600 r have been used 
alternating the fields so that a given area receives an exposure every fourth 
day The machine setting is as follows 200 kv peak , 5 to 20 ma , depend- 
ing on the capacity of the appaiatus, Mm copper filter, 50 cm focal- 
skni distance It has been found by ionization measurements made in a 
press-wmod phantom and also by measurements made in the human pehis 
that distances greater than 50 cm do not appreciably increase the depth 
dose It IS assumed that 1,200 r measured w'lth back scattering w'lth the 
ionization chamber in the half submerged position produces a mild erj'^thema 
B} means of roentgen ladiation alone a total of four to six erythemas aie 


delnered to an area 10 cm in diameter or to the region of the cervix m 
the patient of average size (Fig i) Figure 2 illustrates the distribution 
of radiation in terms of skin erythema doses when using an intra-utcrine 
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radium application of 3,000 me houis It will be noted that at a distance 
of I cm from the applicatoi six erythemas are delivered by radium, at 
a distance of 2 cm two erythemas, and at 3 cm only one erythema The 
augmented dose of six to ten eiythemas delivered by roentgen radiation 
combined wnth an intra-utenne ladium application of 3,000 me hours is 
showm in Fig 3 

Radium emanation is used in the treatment and it is collected in a 
capillary glass tube wdiich is held m a steel jacketed needle of o i Mm 
thickness The needle 01 needles aie then placed m a platinum applicator 
of I Mm thickness, wdiich is inserted into the cervical canal after suffi- 
cient dilatation All patients are operated upon under a light general 
anesthesia The applicator is then retained m place by suturing the ring 
of the applicator to the cennx by means of the method described by the 
late John G Clark" The vagina is filled loosely with one or more strips 
of gauze On occasion, wdien it appears to the operator that the pack might 
become loosened or dislodged and the applicator slip, the vulva is sutured 
across over the pack with silk sutures (it is recognized that there is danger 
of implantation connected with this procedure but no complications or harm- 
ful eftects have as yet been encountered A constant drainage catheter is then 
placed 111 the bladdei to keep it empty and the radium is left in until a 
dose of 1,500 me hours has been given On tbe morning of the fourth 
day the patient is again taken to the operating room and under an anesthetic 
the applicator is reapplied The time of the radium treatment depends 
upon the stiength of the radium in the applicator the more radium emana- 
tion present the shoiter the time, and vice versa No attempt is made to 
give the treatment eithei over a short or over a long period of time The 
total dose given is 3,000 me hours in tw'^o divided treatments four days 
apart 

Discussion of the Tieatment — The form of treatment described above 
in use at Pondville, since June, 1931, is unique only because of the use 
of a set amount of radium of small dosage given m two equally divided 
treatments in the cervical canal only, and given four days apart, directly 
after radiation by roentgen ray is finished The roentgen ray, given as it 
IS, to Cl OSS fire the cervix and to radiate the pencervical and parametrial 
tissue, IS satisfactory, and Dresser has presented his reasons for not using 
a longer focal distance It is possible that the new 400,000 to 1,000,000 
volt machines with their ability to deliver a greater number of “r ” units 
to the broad ligaments in a shorter period of time with less skin injury will 
produce great changes m the method of roentgen treatment With the 
present 200,000 volt machines it is felt that the limit of roentgen treatment 
has been reached 

The weakness of our treatment lies in the radium plan, and without 
doubt the destruction of the growhli of the cervix itself might be accom- 
plished more satisfactorily with a more diffuse treatment The problem 
is to get more radium into the vaginal extensions of the tumor and into 
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the tissues m the pencervical regions just about the cervix without injury 
01 destruction of normal tissues The actual region of the giowth is the 
weakest spot and oui levised attack will probably take some foim of col- 
postat, low strength interstitial radiation, vaginal plaques, oi a combina- 
tion of them all The very fact that tumors of the cervix grow in many 
different shapes and sizes, and are outgi owing and ingrowing, means that 
any fixed type of treatment cannot be satisfactoiy if it necessitates the use 
of any inflexible surgical instrument The satisfactory treatment of a cervi- 
cal cancer depends upon the ability of the operator to use any sort of radium 
container or applicator that will enable him to obtain a diffuse radiation 
of the affected parts It is of no use to present a method of treatment 
unless such treatment is so flexible that it can take care of any cervical 
cancer The recent method at Pondville is flexible, but m widespread 
growths with large tumor masses in one quadrant of the cervix the radium 
dose given in the ceivical canal is not heavy enough to obtain propei radia- 
tion m the distant areas We have recognized this difficulty and will coi- 
rect it, but it was first necessary to establish what this method would accom- 
plish Having had experience with the two types of treatment outlined 
above, there is no doubt that the newer method is better and that oui future 
therapy will be a modification of it 

Pathology — At the outset it was the determination of the authors that 
the effect of the radiation on the tumor should be followed through the 
various stages of treatment, so a biopsy is therefore taken before the roent- 
gentherapy is staited, after it is finished, and after the first radium appli- 
cation, but unfortunately not after the second radium dose until the last 
}ear The most striking observation fiom our study of the material is 
the lack of uniformity of the successive biopsies as regards the giading 
into low, medium, and rapid growth There seems to be no consistency 
in the grading and often all tliiee grades of carcinoma are found in the 
same tumor at diffeient stages of treatment, even specimens taken on the 
same day Often before the fiist radium application there will not be suf- 
ficient carcinoma for grading, or perhaps radiation necrosis only will be 


pi esent 

The question of whether or not changes in the grade of malignancy aftei 
radiation had any bearing on the prognosis was answered in the negative 
A change in grade from 2 to i was followed by the best results but tlie 


number of cases was too small to be of any real significance Those pa- 
tients in vhom the grade did not vary were next best while those vitb 
changes from a 2 to a 3 or a 3 to a 2 did poorly It is our opinion that 
the grade changes frequently and no reliance can be placed upon it Per- 
haps -when maii}’^ more patients have been treated and followed changes 


in grades may have more significance 

It IS evident fiom our study that those patients vitli an original biops\ 
of a medium or Grade 2 malignancy do better than the otliers, botli m the 
Pondville and jMassachusetts General Hospital series (Table I) After 
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Table I 


GRADE OF MALIGNANCY 


Pondville — 70 cases 
Grade i 
Grade 2 
Grade 3 
Adeno 
? 

M G H — Radium — 150 cases 
Grade i 
Grade 2 
Grade 3 
Adeno 
? 

M G H — Surgical — 60 cases 
Grade i 
Grade 2 
Grade 3 
Adeno 
? 


20% of 5 cases living 3^^ years 
41 3% of 29 cases living 2,/4 years 
29 1% of 24 cases living 3>^ years 
66 6% of 3 cases living years 
33 3% of 9 cases living 2 ,H years 

18 2% of II cases living 2)}4 years 
29 4% of 34 cases living zH years 
21 2% of 80 cases living years 
28 5% of 7 cases living t ,}4 years 
25 2% of 18 cases living 3>^ years 

28 7% of 17 cases living 3!^ years 
48 1% of 27 cases living 3>^ years 
20% of 10 cases living 2)/4 years 
0% of 3 cases living y/i years 
100% of 3 cases living 3!^ years 


*Analysis of the grades of malignancy in the groups showing that Grade 2 is most 
commonly followed by a successful result 


the loentgen treatment those tumors showing micioscopically “radium le- 
action only” gave the best results After the first radium application a 
report of Grade 3' was most favoiable, but if the cancer could not be graded 
and “radium reaction only” was present, the outlook was almost as favor- 
able The study faintly foretells a favorable lesult if a change in grade 
IS found or if the examination shows “radium reaction only” but there are 
no consistent findings A much laiger series of cases is needed and further 
study is necessary before any deductions can be made 

Appal ently the results do show that the malignant part of the cancer 
IS most affected by oui treatment and that if the cancer is very sensitive 
to radiation most of it will disappear early, leaving only necrosis behind 
But this does not necessarily signify a favoiable result 

Undoubtedly the biopsies depend upon the individual operator and the 
area from which the specimen is taken, but it is our opinion m reviewing 
the cases that there is no peisistent grade of malignancy once the treatment 
has been started It is evident that the roentgen treatment affects the tumor 
in the ceivix nearly always Grading has come to mean less and less to 
us as a guide to prognosis because of the variations present m each indi- 
vidual tumor as seen in the successive biopsies 

Effect of Tieafment — This method seems to one who has followed many 
cases of cervical carcinoma undergoing treatment by far the most gentle 
and easiest, for the small divided doses of ladium cause very few disturb- 
ances It was consideied evidence of a severe reaction to the roentgen 
treatment if the patient complained of nausea, vomiting, anorexia, diarrhea, 
01 if it was necessary to stop the treatment There were 25 such cases but 

659 



MEIGS AND DRESSER 


Annals or Surffcry 
October 1937 


none in whom the plan could not be completed All patients who are not 
m fair general condition are put on a nourishing diet and transfused if 
necessaiy before the tieatment is started, and they seem to improve lather 
than fail as theiapy progresses Frequently during the treatment the pa- 
tient’s discharge and bleeding ceases and a general feeling of well-being 
commences 

Often the gross appearance of the cervix changes after roentgen treat- 
ment, and the tumor is found to be smaller, fiimer, and less infected, and 
sometimes the whole lesion has healed over and the cervix looks fairly 

Table II 

SHRINKAGE OP TUMOR FOLLOWING ROENTGEN 
TREATMENT IN IQ CASES* 

Grade i o 

Grade 2 10 or 34 5% of total 

Grades 7 or 29 1% of total 

Adeno i or 33 3% of total 

? I or 1 1 I % of total 

* This demonstrates that the Grade 2 tumors most 
frequently showed a definite shrinkage of the tumor 
closely followed by Grade 3 tumors 

noimal This, howevei, is deceiving, for on dilating and curetting the 
cervix obvious cancer is found and largei pieces of tissue tan be easily 
scraped away 

Nineteen patients, or 27 per cent, showed a leal shiinkage of the tuinoi 
(Table II) following roentgen treatment and although this is but a small 
percentage of the total group, it is neveitheless an important observation 
It is interesting that the Grade 2 cancers, or those of medium malignancy, 
showed a greater percentage of shrinkage of tumor than did the Grade 3, 
or rapidly growing tumors , the difference in percentage is not very striking 
Many more tumors probably shrank, though the observation was not re- 
corded, and it IS expected that m the next group this finding will be more 
common 

At the first radium treatment it is sometimes impossible to locate the 
cervical canal, m which case it is necessary to use the so called lead bomb, 
or 2 Mm lead cylinder, but after this, at the second radium application, 
it IS usually easy to locate the canal It is not often that the canal is not 
found on the first attempt, but it must be remembered that the treatment 
IS usually given by an intern who may lack experience in this sometimes 
difficult feat The usual swelling and pussy discharge, so common m 
cancer of the cervix, is often present duiing the first part of the therapy, 
but It IS uncommon for a seveie reaction to follow any of the treatments 
There are the usual number of pyometria due to stenosed cervices, but 
treatment even in these cases proceeds without undue difficulty 

Dr Roger C Graves,® ” urologist at Pondville, and his coworkers v m 
have charge of imestigating the urologic complications of this disease, 
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have found no bladder changes such as aie seen in the more destructive 
forms of treatment, and oui attention has been called again and again 
to this tact The usual numbei of fistulae develop, if the cancer has pene- 
trated the bladder, but there are no fistulae which the operator can at- 
tiibute to the radium itself Renal involvement due to cancer involving 
the region of the meters is just as frequent as m any other method, for 
there is no treatment devised that will kill cancer cells once the}'^ have sur- 
rounded the ureter The growth may be checked but the damage done 
to the uretei is usually persistent and cannot be relieved b}’’ any method 
of radiation therapy 


Table III 


ANALYSIS or THE PONDVILLE CASES 


Mamed 
Single 
Children 
No children 
Positive Wassermann 
Genito-unnary involvement 
Pam as symptom 
A 
B 
C 
D 

Fever in hospital 
C 
D 


69 

I 

60 

9 or 12 8% 

5 or 71% 

19 (18 or 94 7% dead) 
15 or 21 4% 

I 

1 

7 

6 

12 or 17 1% (all dead) 
10 

2 


Nineteen patients (Table III) had involvement of the urinary tract 
as shown by cystoscopy, pyelogram, or autopsy, and all but one have suc- 
cumbed to the disease Thus the extension of disease as shown by urologic 
investigation places the patient in a different group and the prognosis is 
grave Of the patients in the hospital who, during treatment, ran a tem- 
perature of 100° F or ovei foi a peiiod of a week or more, none are living 
Some of these were among those with lenal involvement or ureteral block 
The convalescence is not difficult and few patients have long bouts of 
severe pain or difficulty when they return home There is not the same 
need for the use of morphine and sedatives as m the older form of treat- 
ment The patients do not complain of rectal tenesmus and bladder irii- 
tation as they often do when a destructive beta radiation has been given 
In many instances there remains on the abdomen, indefinitely, evidence 
of the roentgen treatment and if it is not present, it is obvious that the 
dosage might be repeated or increased Areas of epilation are frequently 
present and usually persist Occasionally the very brown skin and thick 
subcutaneous tissue of the typical severe radiation reaction is found These 
areas are often tender for many months but gradually clear up, leaving 
a deep, dark, scarred area covered with telangiectases 

Results — The group of cases presented are those who, m 1931, 1932, 
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and 1933, were given a typical treatment as described above No selection 
of cases was made and they were treated as they arrived at Pondville 
The onl}'^ qualification was that they be primaiy cancers of the cervix that 
had liad no previous loentgen therapy oi ladium treatment or a supra- 
vaginal hysterectomy In other words, this is the report of the results of 
a group of I A, iB, iC, and iD cases as grouped by the American College 
of Surgeons classification There were five lA, three iB, 45 iC, and 17 
iD cases The distribution is about as typical as in other series reported 
and it can be seen that there has been no selection of cases 

The authors realize very decidedly that a thiee and one-half yeai follow 
up, of itself, IS of very little significance, but the results will be compared 
to (i) A group of cases that have had no treatment at all (as compiled 
by Welch and Nathanson^® of Boston and soon to be published in detail) , 
(2) to a group operated upon by Dr Lincoln Davis and Dr Fariar Cobb 
at the Massachusetts General Hospital, and (3) to a series radiated by the 
Huntington Memorial Hospital method at the Massachusetts General Hos- 
pital by Dis Lincoln Davis, Langdon Parsons, Charles Swan, and Meigs 
These are of necessity reported on a basis of the percentage of patients 
alive at one year, one and one-half years, two years, etc , as all series are 


Table IV 

DISTRIBUTION Or CASES IN EACH GROUP, AND RELATIVE PERCENTAGE 
LIVING AFTER ONE, TWO, THREE AND THREE AND ONE-HALF YEARS 



A 

B 

C 

D 

? 

Total 




Totals 




Pondville 

5 

3 

45 

17 

— 

70 

M G H — radium 

15 

13 

100 

22 

— 

150 

M G H — surgical 

28 

11 

20 

1 

1 

60 



Living One Year After Treatment , 



Pondville 

5—100% 

3—100% 

28 — 62 2% 

10—58 8% 

— 

46 

M G H — radium 

14—93 3 % 

8—61 5% 

56—56% 

8—36 3% 

— 

86 

M G H — surgical 

20—71 4% 

7—63 6% 

10—50% 

— 


37 



Living Two Years After Treatment 



Pondville 

5—100% 

3—100% 

23—51 1% 

2—11 7% 

— 

33 

M G H — radium 

14—93 3 % 

7-53 8% 

37 — 37 % 

3—13 6% 

■ 

61 

M G H — surgical 

18—64 2% 

7—63 6% 

6—30% 

— 


31 



Living Three Years After Treatment 



Pondville 

5—100% 

3—100% 

21 — 46 6% 

1- 5 8% 

— 

30 

M G H — radium 

13—86 6% 

7-53 8% 

28—28% 

3—13 6% 


5 > 

oR 

M G H — surgical 

17—60 7% 

6 — 54 5 % 

5—25% 

— 


^0 


Ltwng 

Three and 

One-Half Years After Treatment 


Pond\ ille 

5—100% 

3—100% 

16—35 5 % 

1— 5 8% 



25 

‘iS 

M G H — radium 

12—80% 

7—53 8% 

18—18% 

— 



M G H — surgical 

13—46 4% 

5—45 5 % 

5—25% 

— 
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of different sizes and a comparison by numbers living and well votild tbere- 
foie not be satisfactoiy (Table IV) 

The radiated cases at Pondville and the Massachusetts General Hos- 
pitals have been combined and have been plotted against the curve of un- 
treated cases (Chart i) The comparison is from the onset of disease to 
a five year period, oi as long as the treated cases have been followed It 


ONSET TO DEATH 



treated C^ELCH and HATHANSOH3 (^192 CASES) 

X X"X UNTPCATEO O^ELCH AND NATHANSOM) CASES) 
y COMBINED PONDVILI-E 6 M CH RADIOM (SEO CASESj 


Chart i — Showing the combined Massachusetts General 
Hospital and Pondville cases plotted against a large group of 
treated cases of all types (z,jgz from the Huntington and Pond 
ville Hospitals, compiled by Welch and Nathanson), and against 
Welch and Nathanson’s curve of 67 untreated cases These are 
calculated from the onset of disease Primary cases (Pondville 
and Massachusetts General Hospital) carefully treated obviously 
do better than the untreated or the unselected 

can easily be seen that as a group, radiated cases compare very favoiably 
to untreated cases 

The comparison between the two series of radiated cases (Chait 2) 
from the time of treatment until a three and one-half year period has 
elapsed shows a very distinct advantage in favor of the Pondville cases 
— 35 7 cent compared to 24 6 per cent It must be remembered that 

m these groups all patients with disease at three and one-half years are 
classified as dead, and m compaiing groups of only 70 and 150 cases each 
mistake changes the percentage greatly However, it is evident that most 
deaths occur within two years and that a three and one-half year follow up 
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on this basis is fairly accurate if comparatively few patients die who aie 
without disease after two years We believe that this is a fair method of 
reporting our results and that a recoid of piogiess is indicated aftei three 
and one-half years, because at some time a comparison and an evaluation 
of a given method of treatment must be made If one weie to wait five 


TREATMENT TO DEATH 



■ POHOVtLtE CTO CASE3) 

Chart 2 — The surgical cases were operated upon by a modified Wertlieim technic 
and include onl> favorable cases The Pondville cases if the curve keeps on as it is 
v\ill have a better five >ear curabihtv percentage than the Massachusetts General Hos 
pital radium cases 

}ears before each change m tieatment, there would be time for only four 
or five changes in the lifetime of any one surgeon, and surely indicated 
changes should keep pace with the growth of the surgeon’s expeiiences 
and knowledge of this disease 

Of 70 patients in the Pondville Hospital senes, 35 7 per cent are living 
and uithout evidence of disease after three and one-half years It is ob- 
vious that a few of the living and well after three and one-half years will 
succumb before five years, but the number has been reduced to a minimuni 
by the careful exclusion of patients with disease after three and one-half 
}ears Of the earl)' or operable cases. Group lA and iB, all are alnc anc 
well and without evidence of disease Our most striking results arc ui 
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the iC cases (Table V) for in this group 35 5 per cent of 45 patients are 
alive and without evidence of disease This is a maiked impi ovement 
ovei the Massachusetts General Hospital series, which shons only 18 per 
cent of 100 cases living, and offers most encouragement for the newer 
method of treatment It must be remembeied that in this Pondville gioup 
a diffuse ladiation by radium was not given and thus many tumors that 



TREATED (*EUCH AH B HATHAHS0^0 C'S^CASES^ 

Chart 3 — Sho\\ing the results from onset of sjmptoms of the \anous senes The 
end result of the Pondville cases vnil be better tf the general trend of the curves 
keeps on 

had extended into the vaginal walls and into the pencervical tissues are, 
extraordinarily enough, fiee from disease 

Table V 

ANALYSIS or THE RESULTS OF TREATMENT IN THE PONDVILLE CASES 



A 

B 

C 

D 

Total 

Number 

Percentage living 
Symptoms to treatment 
Treatment to death 
Symptoms to death 

5 

100 

10 4 raos 

3 

100 

4 8 mos 

45 

35 5 

8 2 mos 

18 mos 
25 mos 

17 

5 8 

8 6 mos 

13 7 mos 

22 4 mos 

70 

35 7 
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In an analysis from all points of view, it has not been possible to find 
any common factors that would suggest a favorable or unfavoiable out- 
come other than the extent of the disease The duration of symptoms in 
our earliest cases (lA) was longer than in our next group (iB) The 
type of individual — fat or thin, old or young — does not seem to influence 
the result Because certain patients that are similar in appearance and 
whose lesions are similar m size, shape, extent, and grade have a different 
outcome, the authors feel that the result in a given case of cancer of the 
cervix must depend upon the sensitivity to radiation or the resistance of 
the tumor, upon the unknown factors m the patient which are hostile to 
the disease, and upon the patient’s ability to react favorably to treatment 
given to destroy the growth A more careful and detailed study of favoi- 
able and unfavorable cases, m classes by themselves, may shed more light 
upon the prognosis as far as extent of disease, type of growth (outgi owing 
or ingrowing), giade of cancer, etc , are concerned 

CONCLUSIONS 

(1) It IS evident to the authors that the new foim of radiation tieat- 

ment developed at Pondville, simple m its execution and for that reason 
safely given by the Resident Staff, is an improvement over the Hunting- 
ton Hospital method of treatment now in use at the Massachusetts Gen- 
eral Hospital ' 

(2) There aie many defects in the new form of treatment and perhaps 
with a greater use of roentgen radiation and certainly with a more caieful 
attempt to obtain a more diffuse radiation with radium, better results wnll 
be obtained 

(3) When comparing the gioup of untreated cases with the group of 
treated cases, it is obvious that tieatment of cervical cancer holds consid- 
erable hope for many women 

(4) It should be our aim to make the diagnosis of this disease earlier, 

before it has extended and involved the ureters, bladder, and rectum or 
metastasized into the lymph nodes, when theie is no hope of any treatment 
effecting a cure ' . 
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THE VALUE OF RADICAL OPERA HONS FOR CANCER AFTER THE LYMPHATIC 
DRAINAGE AREA HAS BECOME INVOLVED 

Carl Eggers, MD 
New York 

Our knowledge concerning cancer, its tendency to spread locally as well 
as along lymphatic paths and the blood stream, has been acquired gradually 
With increasing knowledge methods of combating it have been developed 
For the last half century the fundamental principle of cancer treatment has 
been the complete radical removal of the primary growth together with its 
regional metastases As anatomic knowledge increased and the role of the 
lymphatic circulation m the spread of cancer was revealed, special operative 
procedures were devised to cope with cancers arising m each anatomic site 
By patient study and work many of these operations reached a high degree of 
peifection and yielded gratifying results Then came the introduction of 
irradiation therapy Eaily reports were unusually favoiable Many expe- 
rienced surgeons were willing to discontinue operating and to lely upon the 
new agent When, after awhile, it was recognized that its use has certain 
definite limitations, the enthusiasm which followed its introduction began to 
wane Today irradiation is recognized to be a valuable adjunct to surgery, 
but not the great panacea for cancer which it was orgmally proclaimed to be 
Irradiation therapy has not replaced surgeiy except m a few specific fields 
In order to permit progress, it is essential to recognize the limitation of each 
therapeutic agent, and to base our teaching on facts 

It IS important that the pessimistic attitude toward the entire subject of 
cancer, which is the prevailing one among the public as well as among the 
majority of medical men at the present time, be superseded bj”^ a sane opti- 
mistic viewpoint 

Educational campaigns of the American Society for the Control of Cancer 
and other agencies which instruct the public in the importance of symptoms 
leading to an early diagnosis have not succeeded m appreciably reducing the 
number of patients who continue to present themselves with well advanced 
cancel In other cases the physician fails to properly evaluate early symp- 
toms or physical signs, with the result that the cancer reaches a stage of 
development vhen little can be done to cure the case surgically and vheii 
irradiation therapy is unable to accomplish what surgery had failed to do 
The results of this have been varied Among the public many of those 
who kno\v they have cancer, or suspect that they may have it, fail to sec 
early surgical advice on the theory that cancer is an incurable disease 

Among plnsicians ivlio are not well informed, or w'ho have had unfortu 
nate experiences the attitude has been similar, especially in regard to certain 
t)pes of cancer, or to cancer of certain organs 
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Even among suigeons one frequently hears pessimism expressed which 
IS not justified by the facts Especially when lymph nodes have become 
involved, there is an attitude of lesignation which is difficult to combat 
Unf 01 tunately such lack of faith m the possibilities of ladical surgery has 
resulted in a good deal of pooi surgery Too much reliance has been placed 
upon postopei ative tieatment with iriadiation after an incomplete operation 
has been perfoimed 

There are many among the public, as well as among physicians, who ha\ e 
lost faith m surgery without acquiring confidence m radiotherapy This 
lack of confidence in either agent is today responsible for much of the 
chaotic condition prevailing conceining the treatment of neoplastic disease 
Education of the public, as well as of the physicians m the early sympto- 
matology of cancer, seems to offer the best means to get cases eailier than 
we do But we need more than that We have to overcome pessimism 
regal ding the results of treatment and instill new faith Progiess m combat- 
ing cancer will nevei be fosteied by permitting a pessimistic attitude to persist 
This fact has been recognized by many and has led to cancer campaigns and 
publication of numerous good articles on the subject The annual round 
table confeience on the curability of cancer by the presentation of five year 
cures and othei means, as instituted by the American College of Surgeons, is 
anothei attempt in this direction Howevei, we have to keep on presenting 
well substantiated facts m oidei to get the profession to think moie optimisti- 
cally about this subject 

These vaiious considerations have influenced the wiitei to examine the 
subject 111 ordei to deteimme what results may leasonably be expected by 
radical surgeiy, especially m those cases m which there is involvement of the 
lymph nodes draining the primaiy tumor It is hoped that such a presentation 
may help in establishing a nioie optimistic attitude 

One must immediately state heie that enlargement of lymph nodes drain- 
ing a ceitain cancerous area does not necessaiily mean involvement Fre- 
quently the enlargement is due to absorption of infectious material from an 
ulcei ative lesion, rather than to invasion with cancer cells 

Enlaigement of lymph nodes pei se should therefore never deter one 
fiom pel forming a radical operation If the piimary lesion is lemovable, it 
IS operable, and should be lemoved unless theie are definite contraindications, 
such as distant metastases or constitutional disease An attempt should always 
be made to remove the piimaiy lesion togethei with the entire diamage field 
and its enlarged lymph nodes m one piece 

Some lesions lend themselves more to this type of ladical surgery than 
othei s Cancers of the mouth and hi east, for instance, usually dram into an 
area which is readily accessible Removal of the nodes uith all the sur- 
rounding tissue can be accomplished without seiiously interfering with other 
important stiuctures oi with subsequent function, and can be carried out 
without gi eatty endangering the patient 
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In some other parts of the body, on the other hand, the lymphatic drainage 
area is not so readily accessible, and leraoval of the suspected or involved 
nodes may seiiously jeopardize the cn dilation of adjoining stiuctures or 
organs, and the operation for the lenioval of these nodes itself may be of such 
magnitude that it adds matei lally to a sei lotis prognosis In such a case, most 
reliance for a cure must be based on the hope that the operation is being pei- 
formed befoie invasion of the drainage area has taken place, or one resoits 
to the additional use of othei available agents, especially iiiadiation 

Many of the radical opeiations for cancer are undertaken without definite 
knowledge beforehand that nodes are actually involved Attention was drawn 
above to the fact that they aie fiequently enlarged without being involved 
On the other hand, it is a common observation that nodes are frequently in- 
volved without being palpable before opeiation It is these cases which 
furnish a large percentage of late metastases unless they are removed This 
knowledge has led to the adoption of a piophylactic lymph node extirpation 
as a routine procedure On the basis of available figui es it is easy to demon- 
strate the wisdom of such a course 


In spite of all these precautions, howevei, a large peicentage of patients 
eventually succumb to then malignant disease, without having any local recui - 
rence or without any metastases m the accessible area of invasion, which had 
previously been operated upon The cause of death in such patients is distant 
metastases One has to assume that they were given oft by the primary tumoi 
before its operative removal or during opeiation, since aftei operation theie 
IS no residual tumor left to provide such metastases 

Every surgeon has numerous patients who have remained well years after 
an operation foi cancel, and there is ample evidence available iii the literature 
that cancer under favorable conditions is curable If the term curable is 
objected to, one may say that many patients leinain free of disease for yeais 
after operation, perhaps for the period of then normal life, and one may, 
therefore, reservedly use the term cured Several factors opeiate to bring 
about such favorable results 

(i) An Eaily Diagnosis — before cancer cells have spread by direct exten- 
sion to any of the surrounding tissues oi oigans, by lymphatic extension to 
the nearest and more distant lymph nodes, or by the blood stream to distant 


paits of the body 

(2) A Favoiable Tnnwi — meaning one which is not very cellular and 
which shows compai atively little tendenc)'^ to metastasize, or favorable in the 


sense that it is radiosensitive, and that it may be destroyed by irradiation or 
that postoperative radiation may destroy whatever cells may have been left 


behind 


(3) Radical Siogeiy — One of the most important factors and one %v)nth 
at the present time does not seem to be sufficiently valued by inanj' surgeons, 
IS a radical operation performed with meticulous and painstaking care Tins 
means understanding the most likely spread of cancer in a certain case an 
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operating anatomically in an attempt to get well beyond the tumor with its 
local extensions, as well as the coinjilete lymphatic drainage area 

It IS this last factoi with which tins paper is chiefly concerned Old text- 
books stress the teaching “A small cancer, an extensive opciation ” It is one 
of the old truths handed down to us, and it is as true today as ever before 
It seems to us that it is chiefly the influence of irradiation theiapy which is 
lesponsible for the temporary neglect of old well established surgical principles 
The material used in this presentation was obtained fiom the records of 
the old Skin and Cancer Hospital, now the Skin and Cancer Unit of the 
New York Post-Graduate Hospital, fiom the liteiature, and from the personal 
records of the writer, the majority of whose cases were opeiated upon at 
Lenox Hill Hospital 

No attempt is to be made to enter into a controversy on the respective 
merits of surgery and radiation The advantages claimed for radiation over 
suigery are ably presented by numerous writers We do not question that 
excellent results are obtained with certain types of tumois and we have read 
with interest of the painstaking scientific work done by several of the insti- 
tutions devoted to the care of cancer However, we feel that such results are 
not obtained by radiotheiapy in general, eithei due to insufficient dosage or 
lack of knowledge concerning the subject, or because the tumor treated is not 
radiosensitive We theiefore wish to present some surgical results obtained, 
especially m cancers which have spread beyond the primaiy lesion and invaded 
the lymph nodes We have chosen certain well defined lesions to illustrate 
the point In ordei to make it possible to compare oui figuies with those of 
others, we have limited them to five year results 

We shall first present a few lesions of the gastro-intestinal tract Most 
of them are conceded even by radiologists to belong to the realm of general 
surgery The surgical lesults at present are fai from satisfactory, but it is 
hoped that with increasing knowledge of the disease, and with improved diag 
nostic methods, it will become possible to refer them to a surgeon earlier than 
has been the case in the past 

Cancel of the Rectum and Rectosigmoid — There is still no unanimity oi 
opinion among surgeons concerning the best approach, whether to attack b) 
the perineal loute with oi without a preliminary colostomy, or whether to 
perfoim a ladical abdominoperineal operation in one oi two stages There 
IS no doubt that m tumois situated low, and without lymph node involve- 
ment, a perineal operation may be earned out with greater safety in run 
down individuals, and with excellent results From the standpoint of cancer 
surgery, however, which aims to remove the primary tumor together with 
the lymphatic drainage aiea, there is no question that the abdominoperineal 
operation is the preferable one It is leadily undei standable, therefore, that 
at the present time surgeons geneially are leaning toward the latter procedure 
Up to five years ago, 24 patients with carcinoma of the rectum or recto- 
sigmoid came undei our personal caie, of which eight were inoperable Table I 
illusti ates the results obtained m this series 
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Table I 

CARCINOMA OF RECTUM AND RECTOSIGMOID (EGGERS) 

Total Cases 24 
Inoperable 8 
Operable 16 or 66 6% 

Mortality 2 or 12 5% 

Five year survivors 5 or 31 2% 

Still living 4 or 25% — 6, 7, 10 and 13 years 

None of these living patients had lymph node involvement at the tune of 
operation, and all four were operated upon by the perineal route It is evi- 
dently a good method for all those patients m whom the tumor has remained 
localized 

Because of the inaccessibility of lymph nodes situated high up, we believe 
that the abdominoperineal operation is the method of choice m selected cases 
and during the last several years we have performed it with increasing fre- 
quency One of our patients who survived the five year period was operated 
upon by that method He had lymph node involvement at the time of opera- 
tion Our other cases are too recent to warrant publication 

Rankin^ reports operability of 76 per cent with 46 per cent lymph node 
involvement at the time of operation In a series of 300 cases of posterior 
resection following colostomy which he studied, there was a five year cure of 
34 per cent 

Table II 

CARCINOMA or RECTUM AND RECTOSIGMOID (rANRIN) 

Total Cases 300 
Operability 76% 

Five year survivors 34% 

This low percentage, as compared with the results of surgeons like Miles 
and Jones who use the abdominoperineal operation, persuaded him to adopt 
the latter procedure 

He quotes the following interesting figures Miles, with an operability of 
approximately 30 per cent, had 79 per cent five year cures in a relatively 
large series of cases Jones, with a higher operability and a similarly satis- 
factory mortality, had 50 per cent five yeai cures following his graded 
operation 

It seems to us that it will be difficult to obtain such results m any but 
carefully selected cases With the types of patients presenting themselves to 
us Me feel that we cannot refuse to operate upon all but 30 per cent, and our 
operability has, therefore, been extended to include more than tivice that 
number To obtain good results in such cases should be our aim, and mc 
feel that it is possible by proper preoperative care, decompression of tlie 
bowel transfusions, and an operation performed wnth meticulous care We 
feel that in tumors situated at a high level, an abdominoperineal operation, 
performed in tw'o stages, has definite advantages because it offers better 
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control of the blood supply, and is therefore less shocking, than a peiineal 
operation In addition to that it gives greater assurance of going v ell beyond 
the gi owth as well as the involved lymph nodes 

Cancel of the Sigmoid — Unfortunately a large percentage of patients with 
carcinoma of the sigmoid are admitted with symptoms of acute obstruction, 
while otheis aie so fai advanced that complete removal is not possible The 
most ideal are naturally those without lymph node involvement Prognosis 
in those patients is very good, though sometimes there are early metastases 
to the liver 

The Mickuhcz operation is commonly employed It is efficient when no 
nodes aie involved and the sigmoid is long and has a wide mobile mesentery, 
so that one may simply bung out a loop of gut with the tumor without 
interfering with its blood supply Howevei, if the tumor is large and fixed, 
the mesenteiy short and lymph nodes involved, the operation has serious short- 
comings If one attempts to get beyond the nodes at the first stage, one may 
interfere with the blood supply and cause gangrene beyond the exterioiized 
loop, resulting in leakage and peritonitis It has the additional disadvantage 
in such cases of making it practically impossible at the second stage to get 
beyond the nodes because of matting together of the tissues One, therefore, 
may have to be satisfied with an incomplete operation For these reasons 
different methods of procedure have been advised 

One may at times perform a primary lesection, and m our hands this has 
given very good results in properly selected cases In other cases one may 
effect either a cecostomy or a colostomy proximal to the tumor for decom- 
pression of the bowel, and later follow with a resection of the tumor and 
anastomosis of the gut Rankin is a strong advocate of what he calls obstruc- 
tive resection of the gut, after preliminary decompression 

Whatever method one chooses, it is important to resect the tumor together 
with the lymph nodes draining the affected portion of gut It is a safe pro- 
cedure after edema and infection have been overcome by draining and irii- 
gatmg the bowel 

Rankin with his extensive experience has some very illuminating statistics 
concerning five year results ^ He further demonstrates that the mtiinsic 
activity of the cancer cell as measured by Brodei’s classification of malignancy 
plays an important role in these results 

He points out that most cancers of the colon fall into the lower giades 
where metastases aie slower, lymph node and hepatic involvement corre- 
spondingly lower, and m consequence, the result more favorable following 
successful removal 


Table III 

RESULTS IN CANCER OF THE LEFT COLON (RANKIN) 

Grade i Grade 2 Grade 3 Grade 4 

Incidence 13% 67% 16% 4% 

Five year cures 63% 51% 30% 18% 
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Our own expeiience with carcinoma of the sigmoid prior to five yeais ago 
IS limited to 21 cases 

Five patients, or 31 2 per cent, are living ovei five years, as follows 
I 3 > ten, nine, eight and six years Two of these five, or 40 per cent, had 
lymph node involvement 


Table IV 

CARCINOMA or THE SIGMOID (eGGERS) 

Total Cases 21 
Inoperable 5 
Operable 16 or 76 3% 

Five year survivors 5 or 31 2% 

Two of these five, or 40 per cent, had lymph node involvement 

Cance) of the Stomach — While this aiticle was in piocess of preparation, 
there appeared an article by Balfour^ which, on account of the enormous 
amount as well as the quality of its material, compels one to study it care- 
fully In doing so one derives inspiration and encouragement to continue in 
one’s own limited way Balfour’s findings are based on a senes of 4,793 
cases of gastiic carcinoma in which operation was performed in The Mayo 
Clinic during the period 1906-1931 In 2,112 or 45 per cent of these 4,793 
cases, the growth could be removed either for palliation or in the hope of 
cure In 17 pei cent, gastro-enterostomy was pei formed, and in 38 per 
cent, nothing more than exploration was indicated He states that cancer of 
the stomach m its early stages is so situated that in piobably 90 per cent of 
cases the lesion could be satisfactorily removed, yet the present operability in 
the disease is only between 20 and 25 per cent, and further that "The 
curability of cancer of the stomach by surgical removal of the growth has 
been well established When the growth and the regional lymph nodes can 
be thoroughly extirpated, five-year cures occur in about 30 per cent of cases , 
this IS based on 18 per cent of five-year cures when lymph nodes aie not 
involved Such facts, in contrast to the absolute hopelessness of the disease 
with any other method of treatment, should constantly emphasize the impor- 
tance of developing every means of recognition of the disease while the growth 
still can be removed ’’ 

Table V 

CARCINOMA or THE STOMACH (bALFOUR) 


Total Cases 4>793 

Resections 2,112 or 45% 

Gastro enterostomy 17% 

Exploratory 38% 

Five year results with lymph node mvolvement 18% 

Five year results without lymph node imolvement 48% 


We heartily subscribe to these view's, and w'lsh to emphasize that one 
should not be discouraged by the presence of enlarged nodes So long as 
the tumor is removable, it should be extirpated together w'lth all accessible 
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nodes Enlarged nodes do not mean that they are invohed This ^\as 
brought forcibly to our attention many years ago when performing one of 
our first resections The patient had a large palpable tumor \\ Inch had been 
pronounced inoperable at another clinic and roentgenotherap} advised Ne\ er- 
theless, the operation was performed There were enlarged nodes along the 
lesser and greater curvature Pathologic examination of 20 nodes sho^^ed 
none of them to be involved The patient lived foi more than ten years and 
died at the age of 77 

Of course the outlook with actually involved nodes is not good, neverthe- 
less Balfour quotes 18 per cent five yeai cures 

Our own results with cancer of the stomach have not been veiy encourag- 
ing, owing to extensive invasion We have extended operability to include 
very difficult cases which would piobably have been rejected by many surgeons 
for a radical procedure Among 63 personal cases, 111 all but three of whom 
an exploration was done, there w^ere 28 resections, or 444 pei cent Of 
these, five died, an opeiative mortality of 179 pei cent 

There were 18 patients m wdioin lesection w'as pei formed prior to five 
3rears ago Of these, six 01 33 3 per cent lived five years or longer Three 
of these patients, 01 16 7 per cent, are still living, tw'o of them ii years, and 
one five years 

Only one of the six patients living five yeais or longer, 01 167 pei cent, 
had lymph node involvement 

Table VI 

CARCINOMA or THE STOMACH (EGGERS) 


Total Cases 

63 

Resections 

28 or 44 4% 

Postoperative mortality 

5 or 179% 

Five year resections 

18 

Lymph node involvement in 

12 or 66 6% 

Five year cures 

6 or 33 3% 

Lymph node involvement in 

I or 16 7% 


These figures, though based on a small series, correspond rathei closely 
to Balfoui’s figuies, in regard to opei abilit}'’, as w^ell as five year results 
Improvement is to be looked for in eailier diagnosis, pioper preoperative 
preparation of the patient, and good suigery 

Cancel of the Oial Cavity — There is available at present sufficient evi- 
dence to piove that certain piiinarj'' malignant tumors of the mouth can be 
cured by ladiation tieatment On the other hand, there is available very little 
conclusive evidence that metastatic extensions from these tumors yield to 
similai radiation therapy The subject of tieatment of such lesions is there- 
fore a controversial one between radiologists and surgeons Though the 
primary tumors ma)'- be w^ell taken caie of by suigical means, either with an 
ordinal y scalpel, electrosurgery, or a cautery, they may apparentl)-^ be de- 
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stroyed with equal certainty by radium or roentgenotherapy A suigeon in 
consultation with a radiologist may, therefore, select that form of treatment 
for the primary lesion, which offers the best chance of cuie with the least 
amount of disfigurement or disability 

When we come to consider the drainage area in the neck, however, we are 
dealing with an entirely different condition It is admitted by everyone that 
metastatic epidermoid carcinoma of the neck is radioresistant Nevertheless, 
many radiologists use it and prefer it to a prophylactic block dissection of 
the neck Although five year cures of metastatic cancer in cervical lymph 
nodes have been reported from a few of the large Cancer Centers, we have 
personally never seen a secondary cancer of the neck, definitely proved to be 
a cancer, cured by radiation treatment On the other hand we have seen 
patients with metastatic lymph nodes of the neck cured by caieful block 
dissection 

A discussion of this subject brings up the question whether one should 
be satisfied with an attempt to cure the primary mouth lesion and leave the 
uninvolved neck alone until manifestations of cancer develop there, or whethei 
one should perform a prophylactic radical block dissection in ordei to remove 
unrecognized metastases It is on this point that the i adiologists and surgeons 
usually differ 

The foimer prefer prophylactic radiation over the lymph nodes of the 
neck in the hope of destroying cancer cells which may be present, or bring- 
ing about their incarceration by fibrous tissue If, in spite of that a lymphatic 
involvement develops, they treat it with radium implantation, if small, other- 
wise they advise external radiation or radical surgery Radiologists admit 
that implantation radiation therapy can be effective m only a very small lesion 
From a surgical standpoint one may therefore ask the question why perform 
an operation for the implantation of radium, when a slightly more extensive 
operation would remove the entire focus ^ 

The majority of surgeons, on the other hand, feel that external iiiadia- 
tion IS ineffective in preventing or curing metastatic carcinoma of the neck 
They have also found that a certain percentage of patients have metastases 
present in the neck even though no nodes are palpable They, therefore, 
prefer a prophylactic neck dissection unless there is a definite contraindication 
In case the lymph nodes are definitely enlaiged, they advise and perform 
radical block dissections of such extent as experience has taught to be 
indicated 

At the Skin and Cancer Unit of the New York Post-Graduate Hospital 
our group of surgeons, radiologists and pathologists have made a careful 
study of this subject, and on the basis of established facts have formulated 
a polic}’" in regard to treating the primary lesion as well as the extent of the 
intervention m the neck We are definitely of the opinion that radical surgery 
offeis the best results 

We have studied our cases over a period of years, both in regard to the 
direction and the extent of the lymphatic extension of different lesions In 
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cancer of the lip, for instance, we have found that the extension is limited to 
the submental and the submaxillary lymph nodes Extension beyond this 
region was found only in those cases which had palpable involvement of the 
upper quadrants In the ordinary lip cases, therefore, m vhich neck dis- 
section is contemplated, it is limited to the submental and submaxillary regions 
It is an operation well borne, and practically without mortality Only if the 
nodes of this region are definitely involved do we carry the dissection down 
to include the lower cervical nodes 

Kennedy,^ wdio has studied lesions of the lip, found that in patients with 
palpable lymph nodes, 33 per cent were involved He further made the 
significant observation that among patients in wdiom no nodes were palpable, 
but m whom a prophylactic neck dissection w'as performed, there was actual 
involvement in 14 per cent These findings furnish a strong argument in 
favor of routine neck dissection unless a definite contraindication exists, for 
it is by this procedure that 34 per cent of patients with metastases were sa\ed 

Figi,^ of The Mayo Clinic, who uses the same method we have adopted, 
has the most striking statistics to present, wdiich on the basis of an enormous 
material are more convincing than our owm His total operative mortality 
in 549 patients was o 18 per cent There was involvement of lymph nodes in 
16 53 per cent Of his patients in wdiom no lymph node involvement w’as 
found, 89 74 per cent lived five years or more 


Table VII 

CANCER OF THE LIP (riGl) 

Total Cases 549 

Operative Mortality 0 18% 

Lymph node involvement 1653% 

Five year results with lymph node involvement 31 13% 

Five year results without lymph node involvement 89 74% 


In lesions of the tongue and floor of the mouth, we have found that the 
lymphatic invasion is much more extensive Not alone does cancer of these 
organs spiead to the deep cervical nodes on the affected side, but it may 
cross over to the other side, or by direct extension invade the supi aclavicular 
nodes on one or both sides Because of this, one is led to believe that the 
ideal piocedure in cancer of the tongue should include a radical dissection of 
both sides of the neck In practice one frequently has to stop short of this 
ideal because the patient may be old and unable to withstand these extensne 
proceduies One may have to be content wuth a neck dissection on the 
affected side and subsequent close observation of the other side for the possible 
development of late metastases 

Morrow'-,® m a study of 98 opeiative cases of cancer of the tongue, found 
that 59 of them show'ed palpable nodes on admission, of w'hich 22 or 38 per 
cent were bilateral Out of 80 cases in wdiich nodes w'ere operated upon and 
examined microscopically, 38 or 47 per cent show'ed metastases 

Of 48 cases with palpable nodes w'hich w'ere examined microscopically, 
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33 or 48 per cent showed no metastases, of i8 cases where it was stated no 
nodes were palpable, seven or 39 per cent showed metastases, and out of 14 
cases where the nodes were not mentioned, six 01 42 per cent showed 
metastases In other words, one-half of those with palpable nodes, and over 
one-third of the cases without palpable nodes, or where the presence or 
absence of nodes was not mentioned, showed involvement on microscopic 
examination 

Table VIII 

CARCINOMA or THE TONGUE (mORROW) 


Total cases with lymph node extirpation 80 

Total cases with lymph node involvement 38 or 47% 

Five year results with lymph node involvement 115% 

Five year results without Ivmph node involvement 32 4% 


Of prime prognostic importance is the presence or absence of cervical 
metastases Without metastases, theie were 32 4 pei cent five year survivals, 
while with metastases the five year survivals fell to ii 5 per cent 

We had 14 personal cases up to five years ago, of which one was in- 
operable There were 13 radical opeiations with lymph node dissection 
Three patients lived longer than five years, 01 23 i per cent One of these 
with lymph node involvement lived nine yeais and died of the disease One 
patient without lymph node involvement is well after ten yeai s 

Table IX 

carcinoma or the tongue (eggers) 

Total cases with lymph node extirpation 13 

Total cases with lymph node involvement 8 or 61 7% 

Five year results 3 or 23 1% 

One patient with involved lymph nodes lived nine years and 

died of the disease 

One patient without lymph node involvement is living after 
ten years 

Reports on cancer of the tongue from othei clinics (as quoted by Moriow) 
are similar, whether suigery is used independently or whethei surgery and 
radiation are combined 

There is great variation in methods of treatment, and frequently con- 
fusion arises because cases of carcinoma of the tongue are not presented 
separately It is, theiefore, difficult to diaw definite conclusions from many 
of the statistics We are under the impression that patients treated surgi- 
cally suffer less than those treated with radiation Oui study has shown 
that the best results, both immediate and late, are obtained if one removes 
the primar}' lesion 111 the tongue fiist, or at any rate not at the same time as 
the nodes on the affected side Unless contraindications exist, one should 
perform a complete bilateral dissection dowm to the clavicle 

In intra-oral caicinoma affecting other portions of the mouth, the same 
general surgical principles enumerated above are applied, except in certain 
radiosensitive or inoperable lesions, which are referred for radiation 
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With the present state of our knowledge concerning intra-oral cancer, 
radical block dissections of the neck, performed with meticulous care, offer 
the patient the best chance for cuie, and "we behe\e this method of treatment 
should be followed unless theie are definite contraindications oi unless we are 
dealing with a very early lesion or one of low grade mahgnanc)’- 

Cancer of the Bieast — This is one of the very common cancers and is, 
therefore, of tremendous interest to the public as nell as to ever} ph}sician 
Surgically the piimary tumor as well as the most common lymphatic exten- 
sion, that towaid the axilla, is easily accessible One would, therefore, 
imagine that the disease is curable m a very laige peicentage of cases 
Unfoitunately that is not tiue to the degiee one might wish The reasons 
for this are late diagnosis, incomplete operations, extension along lymphatic 
paths which are not accessible to the surgeon, or blood stream invasion mth 
distant metastases Although attempts have been made to treat the primary 
disease as well as the axilla with ii radiation, the results have been unsatisfac- 
tory Consequently breast cancer is today considered to belong to the realm 
of surgery by most surgeons as well as radiologists 

The most recent article on the effect of preoperative irradiation in pi unary 
operable cancer of the breast by Adair,'^ of the Memorial Hospital, repre- 
sents a careful clinical as nell as pathologic study of bi easts removed after 
thorough irradiation 

Although Adaii states that inadiation of the pi unary tumor followed 
by removal of the bieast lesulted in 48 per cent five year cures when the 
carcinoma was confined to the breast, he also states that it was not possible to 
obtain any five year cures in cases having axillary involvement In only three 
of 39 cases with involved nodes was theie temporary complete inicioscopic 
disappearance 

The method is beset with so many difficulties regaiding diagnosis, selec- 
tion of dosage, time peiiod of tieatment, method of application of 11 radiation 
and interpretation of pathologic findings, that its use in institutions with less 
facilities and a less expeiienced staff than the Memorial Hospital would be 
impossible There are, in addition, distiessing symptoms of pain and sleep- 
lessness due to skin irritation, and such complications as radiation pneumo- 
nitis and anemia, which at piesent, at least, vould discourage the use of 
irradiation as a routine pi ocedui e in breast cancer 

The question before us is, then, what aie the results obtained with radical 
surgical treatment eithei alone or followed by irradiation^ There is no 
doubt that at piesent moie surgeons resoit to postoperative radiation than 
foimeily We are undei the impression that this has resulted in many incom- 
plete opeiations, reliance being placed upon postoperative radiation to complete 
what the surgeon has failed to do A lecent papei® on this subject goes so 
far as to advocate simple mastectomy combined with roentgenotherapy And 
this in the face of Adair’s carefull} observed and recorded cases nhich show 
that with all the facilities of the Memorial Hospital it nas not possible to 
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destroy axillary metastases except in a few instances That these metastases 
play an important role in the treatment of breast cancer, as well as in the final 
result, is evident if one studies reported statistics on the frequency of lymph 
node involvement when patients are first seen (Mathews 673, Klingenstein 
72, Harrington 642 [Mayo Clinic], Eggers 67 5 per cent) 

If it IS conceded that irradiation has little effect on them, radical surgical 
removal is evidently at the present time the only safe procedure One may 
therefore claim for general surgery that all breast cancers with involved 
axillary nodes which survive be placed to its credit 

There are two excellent articles on carcinoma of the breast written by 
the late Frank Mathews,” which we would like to recommend to every surgeon 
In his first paper he reports the following figures on five year cures 153 
patients 58 living or 37 8 per cent Of these 58 patients, 29 had lymph node 
involvement His second paper is devoted to a consideration of ten year sur- 
vivors after radical operation It contains the following interesting statistics 
relative to 110 patients operated upon up to ten years ago There were 
33 patients without nodes, of which 19 survived ten years or more, or 57 5 
per cent , 77 patients with involved nodes, of which nine survived ten years or 
more, or 1 1 7 per cent He reports the further interesting fact that his 28 
ten year survivors were classified according to grade of malignancy, with the 


appended very striking result 


Grade i 

17 cases 

Grade 2 

8 cases 

Grade 3 

I case 

Not graded 

2 cases 

Total 

28 cases 


Our personal results with unselected cases of carcinoma of the breast are 
as follows Up to 1932, there were seen 85 cases of breast cancer, of which 
five were not operated upon because of refusal or because the lesion was so 
extensive that it was impossible to operate in normal tissues, or because of 
known distant metastases Eighty patients were operated upon by our usual 
radical procedure, including the removal of the breast, both pectoral muscles 
and the axillary contents We consider all cases operable whenever the tumor 
IS removable, including ulcerative lesions, bilateral involvement, and at times 
supraclavicular nodes, and this paper includes all such cases (Table X) 


Table X 

Total cases 85 

Not operated upon 5 

Operability 80 or 94 5% 

Radical or incomplete operation (i postoperative death) 80 

Lived five years or longer 35 o'" 43 8% 

Lived ten years or longer ^ ^5 0% 

Of the 35 cases vhich lived five years or more 
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Had no lymph node involvement 
Had lymph node involvement 


17 or 48 5% 

18 or 51 5% 


Of these i8 involved cases, 


nine oi 50 per cent are still In mg as follon s 


5 years I 

6 years I 

7 years I 

8 years 2 

10 years i 

16 years 2 

2 1 years i 


9 

Only one of these cases had postopeiative 1 oentgenotherapy, and one may 
therefore attribute the result to suigeiy alone 

Of the total 35 cases, 21 are living at piesent, apparent!)' free fiom disease 


Table XI 

ANALYSIS or EIGHTY BREAST CASES OPERATED UPON 
PRIOR TO nVE TEARS AGO (EGGERS) 


Five year follow up on 76 cases 95% 

54 cases had lymph node involvement 67 5% 

18 of these lived five years or longer 33 3% 

26 cases had no lymph node involvement 32 5% 

17 of these lived five years or longer 65 4% 

There were 40 cases operated upon up to ten years ago 

29 had lymph node involvement 72 5% 

II had no lymph node involvement 27 5% 


Of these, six or 15%, lived more than ten years, five of these are 
still living, of which three had lymph node involvement 


Table XII 


nVE YEAR RESULTS IN CANCER OP THE BREAST 



Without 

With 

Total 


Nodes 

Nodes 

Cases 

Khngenstein (Mt Sinai Hospital) 

40% 

17% 

23% 

White (Roosevelt Hospital) 

70% 

19% 

35 % 

Sistrunk & McCarthy (Mayo Clinic) 

63 9 % 

18 9% 

36 7 % 

Harrington (Mayo Clinic) 

71 2% 

26 3% 


Mathews (St Luke's Hospital) 

64 4 % 

19% 

37 8% 



(10 years) 


Eggers (Lenox Hill Hospital) 

65 4 % 

33 3 % 

43 8% 

There weie 80 cases opeiated upon up 

to five 

)ears ago 

Four 


patients could not be followed up We therefoie repoit a follow up of 95 per 
cent The four cases on vhom there is no accurate follow up are classed 
as dead 
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Of the total 8o cases operated upon up to five years ago, there was 
One postoperative death , 54 had lymph node involvement, or 67 5 per cent 
Of these, iS lived more than five years, or 33 3 per cent This is higher 
than the statistics lepoited from most clinics Twenty-six had no lymph 
node involvement, or 32 5 per cent Of these, 17 lived more than five years, 
or 65 4 per cent There weie five bilateial cases in this group of 80 patients 
All of them survived the five year period Three of the patients had lymph 
node involvement, of which two are still living and well after nine and ten 
years respectively 

Several late deaths were definitely not due to metastases fiom the breast 
One died of heart disease, another of pneumonia There was one patient who 
died seven years after hei breast operation, from what was diagnosed as 
metastases secondary to hei hi east carcinoma Autopsy showed a pi unary 
carcinoma of the stomach with extensive metastases By deducting these it is 
possible to piesent still better statistics than those quoted above 

In carcinoma affecting other organs of the body, the same general princi- 
ples apply Unless one succeeds in performing opeiations which include the 
lymphatic drainage area, good results will be obtained only 111 those patients in 
whom the lesion has remained localized That this limits it considerably is 
illustrated by the different regions presented in this paper, but most effectively 
by the results obtained in cancer of the breast with axillary involvement 

CONCLUSIONS 

As we visualize it, pi ogress in the tieatment of cancer with 0111 present 
knowledge of therapy is best accomplished by an understanding of the results 
which may reasonably be expected in a certain case by the use of either 
surgery or irradiation It is incumbent upon us to make use of that agent 
which our own experience as well as that of others has shown to be of greatest 
value Because some suigeons have become discouraged with cancer surgery, 
they tuin to the mystical agent of irradiation, the effects of which they know 
little, and hope for results It is our feeling that the time has come to survey 
this entire field more carefully than has been done so fai, and base sane 
teaching of the treatment of cancel on the facts found 

Radiation Ti eatment should be stiessed for those lesions in which it has 
been found to be equally good or bettei than surgery The unjustified claims 
of cure produced by radiation in unproven cancer should have no place in 
the surgical hteratuie, as they tend to mislead the medical profession and rob 
patients of a chance of cure by surgical means In the same way tlie claim 
that irradiation can cure certain types of cancer when in the experience of 
surgeons with an open mind such results have not been obtained should be 
discontinued 

It IS recognized that radiotherapy is a new science, and that a great deal 
of necessary experimental work is being done It is not our desire to dis- 
courage this, on the contrary, we w'elcome any real addition to our arma- 
mentarium in the fight against cancer We do feel, however, that reported 
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results should be based on accurate scientific obser\ation and a careful follow 
up in Older to peimit comparison with suigical results 

A Conihinafion of Radiation Treatment and Suigciy or Mce \ei‘^a should 
usually not be deliberately planned in ad\ance as a curatne measure, as it 
tends to encourage incomplete surger)’- There aie of couise exceptions, espe- 
cially with those cancers in which it has been shown that the piimai} lesion 
yields leadily to n radiation treatment, wdiile the l}mphatic drainage area docs 
not Certain intra-oial lesions as w'ell as carcinoma of the cervix ma} be cited 
It is also justified as a postoperative palliative measure, oi as a curative 
measuie in certain cases m wdiich access to deepei poitions of the tumor was 
found to be impossible oi m which metastases weie inaccessible 

Snigical Ticatmcni should be stiessed m all those lesions which bv the 
best combined suigical experience have been found to give bettei results with 
a carefully performed operation than with other f oi ms ot ti eatment It should 
also be employed in all those lesions m w'hich, though they may jield to 
11 radiation, the lesults of treatment, as regards pain and tissue damage, arc 
such that it leaves the patient in a worse condition than singer} does 

Emphasis should be placed on undei taking radical, painstaking suigery, 
with a mind on wnde excision of the primary lesion as well as the anatomic 
distiibution of the lymphatic drainage aiea of any given cancel 

The best way to improve our lesults is to tiain bettci geneial suigeons and 
so called cancel surgeons No plea is to be made foi a cancer specialist, as 
the numbei of such w^ould not seive the purpose INIost cancers diift into the 
general surgical sei vices and every surgeon must of necessity be a cancel 
surgeon So called Tumor or Cancel Clinics usually deal more with visible 
and palpable cancel and not so much with internal cancel Such clinics are 
valuable, as they offer opportunity to study cancel of diffeient organs and 
usually with all known therapeutic agents There is a danger that Cancer 
Clinics overemphasize radiation therapy Nevertheless it would be of great 
value if more of the young geneial suigeons would spend a peiiod of lesi- 
dency m a Cancel oi Tumor Clinic or special hospital Theie they would 
leain to ev'aluate the different methods and then entiie attitude tow aid cancel 
would change somewhat 

An attempt has been made to show on tbe basis of accuiate figuies that 
ladical suigical piocedures offer the best chance foi cure We furtliei belicv'C 
that such results are obtained with less suffeimg, frequently less tissue damage 
and usually bettei function, than is possible with inadiation 

We deplore the fact that because of pessimism and lack of information 
concerning its true effectiv'eness, the finest weapon in our aimamentai lum is 
today not fully utilized by many suigeons 

On the basis of the statistics piesented we wish to emphasi/e that cancer 
IS a cuiable disease, and that eaily diagnosis and operation before extension 
into the lymphatics or the blood stream has taken place have a tremendous 
influence on the prognosis But even after the lymph nodes are invaded cures 
aie possible m a large percentage of cases by caieful. meticulous surger} 
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DISCUSSION or THE PAPERS BY MR KEYNES, DOCTORS HARRINGTON, 
MCKITTRICK AND EGGERS 

The president, Dr Evarts A Graham (St Louis) Mr Keynes, 
we have all been held spellbound by your admirable address this afternoon 
I am sure there at e many who would like to express their appreciation in dis- 
cussion, and perhaps to ask you some questions I have been requested to ask 
you if you perfoimed biopsies routinely in your cases 

Dr Martin B Tinker (Ithaca, New York) A large number of Doctor 
Halsted’s former residents and assistants are here, but they do not seem to 
want to talk Thirty years ago Doctor Halsted used to say that he knew of no 
patient who had developed carcinoma of the breast during pregnancy or lac- 
tation that had recovered Doctor Harrington is to be congratulated on so 
large a number of recoveries in such cases Probably some of the men who 
worked with Doctor Halsted later may know of better results, but those 
leported by Doctor Harrington seem very encouraging 

The last report published from Doctor Forsell m Stockholm advised opera- 
tion for cancer of the breast, and he is one of the outstanding exponents of 
radiation m the treatment of malignancy of all parts of the body Some of 
us have to face breast operation in our own families, and v e are only too glac 
to think that there is hope of avoiding the rather mutilating operation, as 
Mr Keynes has suggested today ,, 

Relative to the presence of lymphatic nodes in the axilla If the axilla is 
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dissected first, as Doctor Halsted used to do, and then ue take out the contents 
of the axilla in connection with the \\hole breast. I have yet, personal)} to sec 
recurrence in the axilla, either in Doctoi Halsted s clinic, the nork of his 
associates, or in iny own cases Local lecurrences are extremeh rare 
Metastatic growths are common, unfortunatel} :M} most frequent experience 
IS m bones, next in the abdominal lymph nodes, and third m the chest 

Dr Frederick L Reichert (San Francisco) We ha\e performed the 
radical Halsted amputation for many years, and ue have studied the speci- 
mens, which include the pectoral muscles and a large area of skin Perhaps 
100 of these amputated specimens consisting of the skin the breast tissue 
the tumor and the muscles have been cleared by the Spaltchol? method 
Sections 2 or 3 cm m diameter through the whole bieast ha\c been studied 
undei bmoculai microscopes In many of the fiesh specimens I ha\e injected 
the lymphatics with India ink One is amazed to see the number of l}mphatics 
that he beneath the skin which are so close to the derma that the} cannot be 
removed when making skin flaps Therefore, unless one takes a large amount 
of skin, one does not include those lymphatics They connect ^vlth the tumor 
just as the lymphatics beneath the tumor going into the pectoial muscles do, 
so that if interstitial radiation is used primarily, it seems to me most impoitant 
not only to put these needles beneath the tumoi , but also, supei ficially, betw cer 
the tumor and the skin 

I am still quite satisfied with the radical amputation as performed stalling 
in the axilla, and our lesults so far have been as good as any that I ha\c seen 
repoi ted by either radiation or a combination 

The PRESIDENT Dr EvartsA Graham — Introducing Doctor ISIatas 
I do not know how many of you realize that sitting here m the audience today 
is one of our most beloved members of this association, who is the only 
member of it who was able yesterday to note whether 01 not Doctor Gioss’s 
voice sounded like the real Doctor Gioss He is also the oldest living expiesi- 
dent of this Association I am going to call upon Dr Rudolph klatas 

Dr Rudolph IMatas (New Orleans) Mr President and Fellow Mem- 
beis I am rather embairassed To be called upon unexpectedly to speak 
after such a giacious introduction is no doubt quite giatifjing, but no less 
disconcerting 

Though I am perhaps the only one here present who can claim to have 
heard the voice of the gieat founder of the American Suigical Association, 
I am quite sure — ^judging by the univeisal applause that yesterday giceted the 
piesident’s hypothetic dialogue with Doctor Gross — his resurrection of the 
Mastei’s Voice scored a perfect success 

My recollections of Doctor Gross are quite vivid, despite the half century 
and ovei that has rolled by since his visit to New Orleans as the honored 
guest of his devoted and most attached pupil, Di T G Richaidson, Dean of 
the Medical Department of the University of Louisiana (now Tulane) and 
one of Doctor Gross’ most active cooperatois m the organization of this asso- 
ciation On this occasion Doctor Gross spoke at the commencement exercises 
of the Medical School This was m 1880, and I w^as one of the graduating 
class to %vhom he addressed his remaiks ^Yell do I reinembei his venerable 
figure tall, erect and remaikably well propoitioned, stately, despite the burden 
of the yeais (75), speaking without notes in a delibeiate, lesonant but well 
modulated and impressive voice Even if one did not know of his surgical 
fame or of his othei qualifications for greatness, the dignity of his beai mg 
and the striking lineaments of his face, which w'ere indicalne of intellecluaht} 
and character, instantly commanded attention and respect 
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Though It IS long ago, I will always remembei his remarks in praise of 
Warren Stone, the greatest heio of surgery in our section of the South He 
spoke of him as a man whose heart was as big as “that of an ox,” from which 
poured a constant stieam of human sympathy and endless charity And, it 
was these qualities, he said, even more than his learning and his skill, or his 
marvelous judgment or his incomparable wit, that made Stone the idol of the 
people, in life, the best loved citizen of New Orleans, and after death his loss 
deplored by a whole population, as a public calamity 

These reminiscent remarks I fear only serve to confirm the piesident’s 
reminder of my antiquity as the oldest living president of the American Surgi- 
cal Association, and perhaps justify the vanity of age which still finds enjoy- 
ment m the recognition of self in the pictures of historic events long forgotten 
by younger contemporaries 

Coming back to the living present, and to the “Symposium on Cancer” 
which has provided the day’s proceedings with so much profitable discussion, 
I trust I may be excused if I indulge in some comments As one who has 
enjoyed the privilege of Mr Kejmes’ surgical clinics at “Barts” even long 
before the publication of his well known experience with radium in the treat- 
ment of cancer of the breast, I am well prepared to accept his statements and 
opinions with all the respect due to his distinguished authority Needless to 
say that I am m deep sympathy with his purpose and his efforts to achieve the 
cure of cancer of the breast without resort to mutilating operations , and, in 
this aim, surely ever}'^ honest surgeon shares with him the hope of its happy 
consummation What is more, wheie is the surgeon, grown old in the war- 
fare of surgery against cancer, who would not rejoice and shout with joy on 
the advent of that day when the conquest of cancer shall be announced, not 
as accomplished with the knife, at the operating table, and at the sacrifice of 
the invaded oigans, but as an extinction achieved by the bloodless, painless 
and fundamental methods of preventive medicine and the expeiimental 
laboratory ^ 

How much better for humanity and happier foi oui selves, if the marvelous 
performances exhibited by contemporary surgery in the relentless pursuit of 
cancer — the greatest and proudest technical achievements of our Art — should 
no longer be necessary, except as memories of a glorious Past , just as those 
of us who are still able to visualize the conquest of diphtheria, 50 years ago, 
rejoice that we are no longer called to arms in our battles with this most 
malignant and formidable foe of infant life 

The present geneiation of surgeons, including the throat specialists, know 
very little, or less, of the midnight vigils, bloody tracheotomies and difficult 
laiyngeal intubations which the great epidemics of diphtheritic croup made 
necessary up to the beginning of the present century They know little of 
the tragic scenes and heroic episodes which made the harassed practitioners 
of that period dread every call to a sick child, until antitoxin and toxoid came 
wuth the conquest of diphtheria, to leplace the bistourj'- and the tracheotomy 
tube 

And now”^, just as the tragedy of diphtheritic croup has become a fast 
waning memory, so do we hope that the specter of cancel may vanish wath 
the daw'll of the new day which is to bring to humanity its long hoped for 
deIn erance, a deliverance that is to come not merely by the methods of local 
eradication b} the knife or by radiation, whether of tbe roentgen or Cune 
type, but b}' the discovery of an agent capable of definitely inhibiting tlie 
grow th of the cancer cell w herever it may be lodged in the organism \ i Ime 
there aie innumerable adjunct factors, there is good reason to believe that 
there is essentially a single agent or factor that is responsible for the lawless- 
ness of the cancer cells m all their polymorphous aspects It is, therefore, not 

686 



\ ohimc IflC 
dumber 4 


CANCER SURGERY 


an idle assumption oi vain hope, as Doctor IMorton has so ucll shown toda} 
that a single comprehensive cure, dealing A\ith the cause s} stemicall}* or 
somatically, wall ultimately he attained 

This symposium has been \evy instructne in showing info aha that a 
certain percentage of cancers are curable In roentgenotherap} or radium, and 
that this cm ability has inci eased quite notabty in the last five }cars In marked 
improvements m the technic of the administration of the modality cmplo}cd, 
whether applied alone oi combined wath surgery The geneial acceptance of 
Mr Coutaid’s methods has greatly encouiaged the application of roentgeno- 
therapy cuiatively and prophj lacticalty in cancel of the breast The mimbei 
of survivals and apparent cures aker radium applied by !Mr Ke}nes 
technic is also a levelation The large \olume of statistics exhibited b} Doctoi s 
Hanington and Eggers show's a surprisingly large numbci of fne and ten 
year survivals after radical mammectomies undei unfa\oiable pingnostic 
conditions (axillary metastases piegnanc}), all of which tends to pro\c that 
surgery, alone or combined with pre- oi postoperative ladiation, still holds its 
statistical supremacy as the method of election m the tieatment of primary, 
early and uncomplicated malignant growths of the breast 

One of the most frequent causes for discoui agement m the treatment of 
cancel of the hi east, whethei by opeiation or radiation, is tbe too frequent 
occuiience of metastases at a distance during the fiist three years after a 
classical radical extiipation, wnth a complete absence of local oi regional 
lecuirence in the field of the operation And this wall occui m tumois 
treated exclusively by radiation or by operation, niespectne of then small 
size and the early discovery of the giow'th 

Rising moie frequently than evei is the pai amount question of the choice 
of tieatment that should be advised in dealing wnth a primaiy, cleaily opeiable 
and uncomplicated malignant tumoi of the hi east It would be safe to say 
that, until quite recently, the unanimous advice ot the suigeons of the United 
States, in such a case, w'ould be to operate at once, to opeiate as thoioughU 
as possible and then irradiate, systematically, to the limit of tolerance Even 
now, to advise ladiation wuthout operation w'ould be legaided by the ^ast 
majoiit)' of surgeons as a heiesy or departuie fiom orthodox piactice that 
called foi explanation 

On the other hand, the gi owing knowdedge of the extreme ^allatlons in 
the radiosensitivity of tumoi s, especially the malignant , the increasing numbei 
of cuies reported b}' the expert roentgenotheiapists , and the notable results 
obtained wuth ladium, by Mr Keynes, all tend to impaii the firmness of an 
exclusive therapy and to bring about a closer coopeiation betw'een the suigeons 
and the ladiotheiapists of both denominations, to the end that the cancerology 
of the bieast may piofit by ladiation as much, or as near, as it has benefited 
that of the uterus 

Finally, as an epilogue to these remarks, I w'ould say that despite all the 
fallacies, defects and failuies that undei he the surgical treatment of cancer of 
the breast, I still believe that surgei)' when applied, ah uutio, with all the 
thoioughness and resources of modern technic, offers the best hope for the 
patient, especiall}' wdien the operation is pieceded and followed b}' S3stematic 
radiation applied by an expert and convinced roentgenologist 

It IS undei stood that the treatment of cancer of the breast is now m a state 
of tiansition and that this credo is subject to change at any moment, with the 
dlSco^ery of the specific and real cuie that expert reseaichers are now cagerh' 
seeking all over the w'orld 
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Dr Howard Lilienthal (New York City) In the main, I agree most 
heartily with Doctoi Eggers I use the roentgen ray m two ways First, before 
the operation, to find out whether the patient has a lung metastasis I do this 
in every hi east case This has forbidden operation in a number of cases 
I consider that a very important proceedure Otherwise, I believe absolutely 
in what you have heard Doctor Eggers say about cancer of the breast 
I employ i oentgenotherapy after the operation as a prophylactic, when the 
wound is entirely healed 

The presence of inflammatoiy lymph nodes will depend on whether there 
is constriction of the colon If there is constriction of the colon, a chronic 
disease, it is less important to take out the lymph nodes than if there are 
lymph nodes without constriction of the colon 

My first colon resection was performed upon a man who had a contraction 
produced by an adenocarcinoma of the transverse colon without infection 
I was the first one to use the big Murphy button, a long, long time ago There 
were numeious lymph nodes present, and I was not willing to attempt to 
remove them He lived 19 years and died of another carcinoma of the same 
type 111 another part of the colon, the sigmoid flexure Since then, I have 
noted especially that when there is constriction of the colon, it is less important 
to worry about the lymph nodes than when there is no constriction but prob- 
ably ulceration 

Dr Leland S McKittrick (Boston) closing I should only like to 
express my extreme giatitude to Mr Keynes for the splendid work that he 
IS doing, and my deep appieciation for his coming over here and telling us 
about it We hope he will continue with it and if, ultimately, he can obtain 
better results than we can, we shall all be delighted 


Mr Geoffrey Keynes (London, England) closing My view^s have not 
met with a chorus of approval, and I did not expect they would I am natu- 
rally much interested 111 any criticisms that may be made 

Theie is one important question I did not lefer to, and that is relative 
to the proof of the disease Foi some yeais I made a piactice of doing routine 
biopsies before any treatment w'as given, or rather I removed a specimen from 
the tumor at the same time the needles wei e 1 emoved There wei e no errors 
m those patients who w^ere subjected to a biopsy in that way, but I found 
one objection More than once there was lecurrence of the disease in the 
small wmund through wdiich the biopsy had been made That is to say, the 
cancer cells, although they were destined to disappeai in the tumor, wdiich 
had been irradiated, having been tiansplanted by the biopsy to the skin, per- 


sisted and grew^ again 

It w'as an interesting biologic experience It showed the tiansplanted cells 
after radiation could survive, although they wmuld disappear if left in their 
original position That made me rathei apprehensive of doing a biopsy by 
cutting into the tumor, and I have avoided it as far as possible since that 
tune How^ever, as I indicated, m a great many of the patients the tumor 
has been removed either by local removal of the tumor or local removal of 
the breast , therefore, in all those patients the presence of the carcinoma has 
been proven 


There aie a certain number in wdiom the diagnosis has not been proven 
histologicall)’’ All those patients, how'ever, have not been seen by me alone , 
they have been seen by otlier surgeons too, and no doubt has been expressed 
at all as to the accurac\" of the clinical diagnosis In the vast majority, it w'as 
only too obvious 

If theie IS an error from neglecting biopsy, it must be, I think, very small 
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I have nevei treated a patient in whom the diagnosis, to my mind \\ as doubt- 
ful, that IS to say, either I was clinically morall} certain, or I ha\e excised 
the tumoi and proved it 

As regards technic, the diagram \\hich I showed 30U gave an indication of 
the usual disposition of the needles I did not draw' attention to the fact that 
the needles were placed m a plane deep to the mammary gland betw ecn the 
gland and the pectoral muscle As a rule, the skin recenes sufficient irradia- 
tion from needles placed m that plane, if thej' are sufficient!) close togethei, 
not more than 1^4 cm apart If they are placed parallel to one another, the 
field of radiation has been showm to be uniform, and a uniform field is, of 
course, most important in getting satisfactory results The needles are placed 
in two low's, one from above and the other from below', with the points of 
the needles overlapping, so that if there is any difference m the intensity of 
the irradiation, it will be m the direction of increasing the intensity m the 
center where the tissue is thickest and the needles are ovei lapping, and 
beyond that it will not fall off if the needles are symmetncall) and accuiatel) 
disposed 

Usually, the radium reaction of the skin shows that the surface has been 
subjected to a satisfactory intensity of radiation If I tbink tbe breast is too 
thick, or is too bulky for that to occur, then I should prefei to remo\e tlie 
tumor, or the breast, because as I hav'e tried to indicate, I am advocating not 
wholehearted irradiation, but a compromise I am not so convinced of the 
efficacy of radium that I w'lsh to go the whole distance and sa) that eveiy 
patient should be treated by radium alone Fai from it And I do not at all 
want you to go away with the impression that I am expecting m the near 
future to abolish surgery m carcinoma of the breast 

The results that have been obtained, as Doctor Eggei s show s, have been 
satisfactory up to a point None of the statistics, how'evei, w'hich he quoted 
came very close to my survival rates, even if you allow'ed foi a possible 
clinical error in diagnosis 

As regards dissection of the axilla, to which Doctor Tinker leferred, and 
the absence of local recuiiences follow'ing dissection, I agree that if the dis- 
section IS faithfully carried out, probably local recurrences w'lll not follow' 
The point was, however, that there is the possibility by the dissection of the 
axilla of disturbing carcinoma cells which have been temporarily healed up m 
the neighborhood of the nodes, and that although local recurrence may not 
take place, yet that may adversely affect the ultimate survival rate by perhaps 
causing dissemination of the disease by emboli beyond the lymphatic area 

Doctor McKittnck’s results are, of course, of great interest to me His 
lesults are not altogethei m agreement with mine He found, for instance, 
that whenever there was residual tumoi, theie w'as active caicmoma still 
present I am unable to explain the discrepancy, because in half of lu)' resid- 
ual tumors W'hich I removed, I could find no active carcinoma cells after a 
most careful search The discrepancy is rather laige It may be that I used 
a gi eater intensity of radiation 

Now'adays I seldom employ a double layer of needles, because I think 
the great objection is to giving an overdose to the breast, it causes consider- 
able damage m tbe tissue beyond the carcinoma, and there are grav'e dis- 
adv'antages in producing an extensiv'e fibrosis It is partly for that reason 
that I wanted to adv'ocate a compromise betw'een surger)' and irradiation 

If I hav'e demonstiated anything to suggest that this method is v\orth 
considering, then I have accomplished all that I hoped to achie%e It would 
be far too soon to upset established custom in surgical treatment, and I can 
only expi ess the opinion that it appears to me the trend is tow ard the einplo) - 
ment of radiation for pait of the treatment, at least 
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CARCINOMA OF THE BREAST 

RESULTS OF SURGICAL TREATMENT WHEN THE CARCINOMA 
OCCURRED IN THE COURSE OF PREGNANCY OR LACTA- 
TION AND WHEN PREGNANCY OCCURRED SUBSE- 
QUENT TO OPERATION ( 1910 - 1933 ) 

Stuart W Harrington, MD 

IlocHESTrK, Minn 

DIVISION OP SURGEUT, THE MAYO CLINIC 

Many factors influence the prognosis and the results of surgical treat- 
ment of patients who have carcinoma of the breast Some of the more 
important of these are the presence of other constitutional diseases such 
as diabetes, exophthalmic goiter, nephritis, etc , the age of the patient, the 
degree of the malignancy as shown by microscopic examination of the pri- 
mary lesion, the extent of the malignant involvement at the time of opera- 
tion, whether the disease is unilateral or bilateral, and the thoroughness with 
which the radical operative procedure is carried out 

It has been recognized for many years that if carcinoma of the breast 
occurs when patients are pregnant or lactating, the prognosis is not good 
The purpose of this paper is twofold (i) To show the results ob- 
tained from surgical treatment of carcinoma of the breast if the tumor oc- 
curred in the course of pregnancy or lactation, (2) to determine the results 
if patients had been operated upon for carcinoma of the breast and became 
pregnant subsequent to the operation 

Statistical studies of the results of surgical treatment of carcinoma of 
the breast are often misleading and it is difficult to obtain a true evaluation 
of the results because so many factors influence the prognosis In order to 
secure an accurate evaluation of the results it is necessary that the study 
should include only similar groups of cases In an attempt to determine 
the actual results in the various groups, I have recently made a study of 
all of the cases of carcinoma of the breast in which operation was per- 
formed at The Mayo Clinic from 1910 to 1933 inclusive, which comprises 
a series of 4,628 cases, in 4,506, or 97 i per cent of which, the patients were 
traced three years or more Of this series, in 92 cases, the tumor occurred 
in the course of pregnancy or lactation and operation was performed either 
at the time of pregnancy or lactation or soon after The study was made 0 
88 patients of this group who were traced for three years or more le 
second study compiises 55 patients who were operated upon for carcinoma o 
the breast and became pregnant subsequent to operation All of the patients 
in this group were traced for three years or more There are five additiona 
cases which belong to both of the former groups and therefore aie consi crec 
separately In these five cases the malignancy occurred m the breast 
course of pregnancy or lactation and radical amputation of the breast vas 
soon afterward All of these five patients had a subsequent pregnane} 
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I should like to express my appreciation to the Dnision of Biomctr} and 
Medical Statistics of The Mayo Clinic for their dilujencc in scarchintj for 
these records The task has taken practicall}^ two years and in main instances 
10 to 15 letters were necessary to trace an individual patient 

Table I 

PERCENTAGE SURVIVAL RATES 

rOUR THOUSAND, SI\ HUNDRED TWENT\ -EIGHT CASES OF CARCINOMA OF RRLAST IN WHICH 
OPERATION WAS PERFORMED I9IO-I933 2,952 (63 8 PER CFNT) WTTH WILI \R\ MFTAS- 
TASES, 1,676 (36 2 PER CENT) W'lTHOUT AXILLARY MFTASTASCS 

Percentage of patients traced* wlio lued mor 
than indicated years after operation 


Group 

3 yrs 

5 yrs 

10 yrs 

15 M'S 

20 Y r^ 

Total 

56 4 

43 6 

28 9 

21 5 

16 6 

With axillary metastases 

41 9 

28 0 

15 6 

10 0 

7 4 

Without axillary metastases 

82 I 

72 I 

53 8 

42 4 

32 6 


* The three year percentage is based on patients traced three or more years after opera- 
tion, the five year percentage on patients traced five years or more after operation, etc 

I am including a table of the general lesults obtained fiom operation in 
the 4,628 cases, m 4,506 of tvhich the patients tveie tiaced three ycais or more, 
so that these lesults can be compared tvith the results obtained m the two 
special groups heie studied In Table I aie shown the 3, 5, 10, 15 and 20 
year results m cases in which operation w'as perfoimed for caicmoma of the 
breast In this table, as in all similai tables m this papei in w'hich percentage 
survival lates aie given, the lates aie based m each instance on the total 
numbei of patients tiaced foi the peiiod lefeiied to For instance, the pei- 
centage 564, wdiich lepresents the three yeai results m the total gioup of 
patients, is based on the total numbei of patients opeiated upon and tiaced 
thiee yeais 01 moie The five yeai percentage is based on the patients who 
were opeiated upon and tiaced five years 01 more, etc The patients haie 
been divided into tw^o gioups Those who, at opeiation, weie found to haYe 
metastases to the axillaiy lymph nodes and those w'ho, at opeiation, were 
found not to have such metastases, invasion of lymph nodes at the time of 
operation is one of the most impoitant indices to piognosis It is shown in 
Table I that the lesults obtained m those cases m w'hich lymph nodes wcie 
not involved at the time of opeiation weie much more satisfactoiy than weie 
the results in those cases m wdiich metastases to the axillary lymph nodes 
had occuiied 

Results When Caicinomei Occuned in the Conise of Picqnancy 01 Lacta- 
tion — Of the patients who had caicmoma of the breast associated with preg- 
nancy 01 lactation, which compiise 92 of the entiie series, the aeerage age was 
36 6/10 yeais The fiist study w'as made to deteimine the percentage of 
patients wdio had, and the peicentage wdio did not haYC, metastases to the 
axillaiy l)Hnph nodes at the time of operation (Table II) This table shows 
that a veiy high percentage of patients had in\olved axillarj l}mph nodes at 
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the time of operation (848 per cent) as compared with the percentage of 
patients of the entiie series who had similar invasion at the time of operation 
(63 8 per cent) 


Table II 

ANALYSIS WITH REGARD TO AXILLARY METASTASES 

CARCINOMA or BREAST IN WHICH OPERATION WAS PERTORMED, I9IO-I933 NINETY-TWO 
CASES IN WHICH TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION 



Total 

Per 

With 

Metastases 

Per 

Without 

Metastases 

Per 

Group 

Patients 

Cent 

Patients 

Cent 

Patients 

Cent 

Pregnant at operation 

II 

100 

7 

63 6 

4 

36 4 

Lactating at operation 

42 

100 

38 

90 5 

4 

9 5 

Carcinoma developed in course 

of pregnancy* 

t 9 

100 

17 

89 5 

2 

10 5 

Carcinoma developed in course 

of lactation* 

20 

100 

16 

80 0 

4 

20 0 

Totals 92 100 

* Operation performed soon after pregnancy 

78 

or lactation 

84 8 

14 

15 2 


In Table III are recoided the 3, 5, 10 and 15 year survival rates for 
patients who were operated upon for caicinoma of the breast which was 
present in the course of pregnancy 01 lactation It is shown by this table that 
the results of operative treatment aie much more satisfactory if axillary 
metastases were not found at operation than if such metastases were found 
at operation Of this latter group no patient lived 15 years while 25 per cent 
of the patients without involvement of axillary nodes lived 15 years When 
this table is compared with Table I it is seen that the results in the subsidiary 
group were much less satisfactory than those obtained in the entire series 

Table III 

PERCENTAGE SURVIVAL RATES 

NINETY-TWO CASES OF CARCINOMA OF THE BREAST IN WHICH OPERATION WAS PERFORMED, 
I91O-I933, TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION 78 (848 PFR 
cent) with AYILLART METASTASES, I4 (15 2 PER CENT) WITHOUT AXILLARY METASTASES 

Percentage of patients traced* who lived more 
than indicated years after operation 


Group 

3 yrs 

5 yrs 

10 yrs 

15 yrs 

Total 

23 9 

14 5 

8 7 

4 5 

With axillary metastases 

17 3 

5 7 

3 4 

0 

Without axillary metastases 

61 5 

61 5 

40 0 

25 0 


* The three year percentage is based on patients traced three or more years after opera 
tion, the five year percentage on patients traced five years or more after operation, etc 


A more detailed study was made of the cases in which the tumor vas 
pi esent in the course of pregnane}’- or lactation They were divided into two 
mam groups Those m which there was invasion of lymph nodes at the time 
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of operation (Table IV) and those in which there ^\as no such iinasioii at 
the time of operation (Table V) Each of these groups was then subdnidtd 
into four subgroups (i) Those in which the i^aticnts were pregnant at the 
tune of opeiation, (2) those in wdiich the breast was lactating at the time 01 
operation, (3) those in which the patient stated that the tumor de\ eloped in 
the course of pregnancy and the patient was operated upon later, and (4) 
those in wdnch the tumor developed in the course of lactation and the patient 
was operated upon at a subsequent time 

Table IV 

PERCENTAGE SURVIVAL RATPS 

CARCINOMA or BREAST IN W'HICH OPERATION WAS PERTORMED, I9IO-I933 CASTS IN WHICH 
TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION SLVH NTY -1 IGHT C \SI S 

YVITH AXILLARY METASTASES 

Percentage of patients traced"' who li\ed more 
than indicated > ears after operation 


Subgroup 

3 yrs 

5 >rs 

10 jrs 

15 ars 

Pregnant at operation 

14 3 

0 

0 

0 

Lactating at operation 

16 7 

2 9 

3 3 

0 

Tumor developed m course of pregnancy, 





operation later 

18 8 

6 2 

0 

0 

Tumor developed in course of lactation, 





operation later 

18 8 

14 3 

7 I 

0 

Totals 

17 3 

5 7 

3 4 

0 


* The three year percentage is based on patients traced tlireeor more jears after opera- 
tion, the five year percentage on patients traced live or more years alter operation, etc 


In Table IV, previously referred to, are given the results obtained in the 
foul different subgroups of those patients aihose h'mph nodes w'eie iinaded 
at the time of operation It is shown in this table that the results of operatne 
treatment were much less satisfactory m cases in which the tumor dea eloped 
111 the course of pregnancy and the patients w'ere opeiated on either while the 
pregnancy avas m progiess or at a latei time, than they aaere in those cases m 
avhich the tumoi occurred m the course of lactation and the patient aa as oper- 
ated upon at that time or at a later time The pooiest results aaere obtained 
m those cases in avhich the patient aa^as pregnant at the time of operation, foi 
of all of these patients, none liaed more than five yeais The best lesults 
aaeie obtained m those cases in avhich the tumor developed in the course of 
lactation and the patients aa-'ere operated upon at a subsequent time 

In Table V are given the results obtained in the foui different subgroups 
composed of cases m avhich there aaas no maasion of lymph nodes at the time 
of oi^eration This table shoaas that the operatiae lesults are more satisfactoia 
if the tumor avas present m the course of piegnanc}, avhethei the operation 
aa-^as performed at the time of the pregnancy or at a subsequent time Although 
this gioup of 14 cases is small, the results are gratifying from a surgical 
standpoint, it is eandent that surgical treatment in these cases is ba no means 
hopeless and m fact is fairly satisfactoi} It is unfortunate that this grouji 
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IS not larger but it emphasizes the importance of early operation before 
metastases have occuired 


Table V 

PERCENTAGE SURVIVAL RATES 

CARCINOMA or BREAST IN WHICH OPERATION WAS PERFORMED, I 9 IO-I 933 CASES IN WHICH 
TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION FOURTEEN CASES WITHOUT 

AXILLARY METASTASES 

Percentage of patients traced* who lived more 
than indicated years after operation 


Subgroup 

3 yrs 

5 yrs 

10 yrs 

15 yrs 

Pregnant at operation 

75 o 

75 0 

66 7 

50 0 

Lactatmg at operation 

33 3 

33 3 

0 

0 

Tumor developed in course of pregnancy, 

operation later 

100 0 

100 0 

50 0 

50 0 

Tumor developed in course of lactation, 

operation later 

50 0 

50 0 

33 3 

0 

Totals 

61 5 

61 5 

40 0 

25 0 


* The three year percentage is based on patients traced three or more years after opera 
tion, the five year percen tage on patients traced five or more years after operation, etc 


Because of the poor prognosis, I have made a study to determine the grade 
of malignancy which was piesent (Table VI) This definitely shows that 
malignancy which occurs m the couise of lactation or pregnancy tends to be 
of high grade and that is why such a high percentage of patients present 
involvement of lymph nodes at the time of opeiation The malignancy of 
none of the giowths was of Grade l and in 59 8 per cent of the cases it was 
of Grade 4 


Table VI 

ANALYSIS ACCORDING TO GRADE OF MALIGNANCi 

CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, 1910-1933 
NINETl-TWO CASES IN WHICH TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION 


Grade of Malignancy 


Total 


Not 

Stated 


Group 


Carcinoma developed 
in course of preg- 
nancy 

Carcinoma developed 
in course of lacta- 
tion 
Totals 


No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

II 

100 

0 

— 

I 

9 I 

5 

45 5 

3 

27 3 

2 

00 

42 

100 

0 

— 

I 

2 4 

7 

16 7 

29 

69 0 

5 

II 9 

19 

100 

0 

— 

I 

5 3 

4 

21 I 

II 

57 9 

3 

15 8 

20 

100 

0 


2 

10 0 

4 

20 0 

12 

60 0 

2 

10 0 

92 

100 

0 

— 

5 

5 4 

20 

21 7 

55 

59 8 

12 

13 0 

who 

a\ eie 

pregnant at the time of operation 

Mere 

studied 


to determine if they were delnered of babies at full term or if the operation 
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\\as followed by miscarriages It %\as found that six patients were dclutrcd 
of live babies at full term, one patient had twins at full term and lour patients 
had miscarriages following the operation The four miscarriage‘s occurred in 
the fiist two months following operation and the births occurred as follows 
One in the second month, four between the thud and fouith months and the 
twnns w^ere boin five months after operation 

The cases w’^eie then studied to determine whether or not the babies were 
nursed from the breast wdiile the tumor was piesent In 6o cases it was 
definitely stated that the babies had nuised from the hi east for \ai\ing peiiods 
of time and m six cases it was definitel) stated that they had not In the 
remaining 26 cases there was no definite statement as to whethei or not the 
babies had nursed fiom the hi east 

Summary — Caicinoma of the breast which occurs m the course of pieg- 
nancy or lactation is usuall}'' of a high grade of malignanc} , metastases to the 
axillary lymph nodes take place eailjg and the results of operation are not 
as satisfactoiy as in cases in wdiich the tumor is not associated with piegnanc} 
or lactation How'ever, opeiative treatment is by no means hopeless, on the 
contraiy, results of operation are satisfactoiy If the operation is peifoimcd 
before axillary metastases have occurred, the lesults are much more satisfac- 
tory than in those cases m wdncli invasion of lymph nodes is found at the time 
of opeiation 

Results When Piegnancy Occuued Aftei Amputation of the Bica^it — Be- 
cause of the inci easing fiequenc}'- of occurience of carcinoma of the breast in 
the course of the child-beaiing period of life, a study was made to deteimine 
the results in cases in wdnch amputation of the hi east had been perfoimed and 
the patients became pregnant subsequent to opeiation Fifty-five patients 
betw^een the ages of 18 and 44 gave birth subsequent to the operation The 
average age of these patients w^as 34 2/10 }eais, the }oungest patient was age 
18 and the oldest w^as 43 Of this gioup, 27 patients had a single Inehirth ten 
patients had two livebirths, tw^o patients had three livehiiths, three patients 
had a single stillbirth, 12 patients had a single miscaniage, and one patient 
had tw'o miscaniages 

A stud}'’ w'as made to determine the intei\al of time from opeiation to 
the fiist subsequent biith (Table VII) It is shown that the shortest intenal 
hetw'een opeiation and the birth of a live baby at full teim was about ele\en 
and one-half months and the longest inter\al was about twehe and one-half 
yeais In 22 of the 39 patients haMng livebirths, the births occurred between 
one and three years follow'ing opeiation 

A study of these 55 cases was then made to determine the percentage of 
patients with and without axillary m\olvement and the number of patients 
lepiesented by the four grades of malignancy (Table VIII) This study is of 
interest because of the high percentage (545) of cases in which iinohcment 
of lymph nodes was not found at the time of operation This is higher than 
the percentage of cases (362) in which in\ohement of l}mph nodes was not 
found among all cases of carcinoma of the breast in which ojxjration was per- 
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formed m the same periods This study is also of interest because of the 
relatively large number of patients whose carcinomata were of grades of 
malignancy i and 2 These factors indicate a more favorable prognosis than 
that m all cases in which operation was performed 

Table VII 

INTERVAL FROM OPERATION TO FIRST SUBSEQUENT BIRTH 


CARCINOMA or BREAST IN WHICH OPERATION WAS PERFORMED, I9IO-I933 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION 



Total 

Live- 

Still- 

Miscar- 

Character 

Interval 

Patients 

births 

births 

nages 

Unknown 

9-10 months 






11-12 months 

I 

I 




1-2 years 

13 

11 

I 

I 


2-3 years 

15 

11 


4 


3-4 years 

6 

4 


I 

I 

4-5 years 

3 

2 


I 


5-6 years 

I 

I 




6-7 years 

2 

2 




8-9 years 

2 

1 


I 


9-10 years 

I 

I 




12-13 years 

I 

I 




Unknown 

10 

4 


5 

I 

Totals 

55 

39 

I 

13 

2 


Table VIII 


GRADE OF MALIGNANCY 

CARCINOMA OF BRFAST IN WHICH OPERATION WAS PERFORMED, I91O-I933 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION 


Group 

lotal 

Per 

cent 

I 

Grade of Malignancy 
234 Not Stated 

Totals 

55 

100 0 

4 

8 

15 

ii 

17 

With axillary metastases 

25 

45 5 

I 

2 

II 

9 

2 

Without axillary 
metastases 

30 

54 5 

3 

6 

4 

2 

15 


These 55 cases were then studied to determine the length of survival 
from the time of the operation The series was divided into two groups 
( I ) Those patients who presented metastases to the axillary lymph nodes , 
and (2) those who did not present such metastases at the time of operation 
The number of patients traced and living, as well as the percentage of cases, 
IS given in each of the 3, 5, 10 and 15 year periods (Table IX) Tins 
was thought advisable because the peicentages are often misleading vhen 
dealing with relatively small groups of cases As is shown, the results 
were exceptionally good This is a very interesting study as the results 
are much more satisfactory than Avould be expected for this group of cases 
It must be understood that this is of necessity more or less a selective group 
of cases, because patients who ha\e more serious types of malignant disease 
do not survive long enough to become pregnant subsequently , and it is evident 
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that more than half of the patients did not present axillary mctasta'-e^- as ^\c1I 
as that there was a relatively high percentage of lo\\ degree^ of mahgnanc} in 
this group of cases I ^\lsh to state again that this comprises all of the cacc-- 
of the designated period in vhich it was possible to obtain informalion oi 
pregnancy ha\ mg occurred subsequent to operation 

Table IX 

SURVIVAL RVTCS AfTER OPERATION' 

CARCINOMA or BREAST IN WHICH OPERATION WAS PERrORMLU, I9IO-I933 
riETV-riVE PATIENTS WTIO BI CAME PREGNANT AETER OPERATION 
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tierts 
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Totals 

With axillary 

SS 

52 

94 5 

S3 

42 

79 2 

37 

28 

75 7 

21 

IS 

■I 4 

metastases 
Without axil- 

25 

22 

88 0 

23 

13 

56 5 

12 

6 

SO 0 

5 

3 

60 0 

lar> meta- 
stascs 

30 

30 

too 0 

30 

29 

96 7 

25 

22 

88 0 

16 

12 

75 0 


These 55 cases w'ere then studied to determine the length of survival nttci 
the first birth following operation Of the 55 cases, m 45 the time of the 
subsequent birth was definitely determined In ten cases it was known that 
birth had occuried subsequent to opeiation but it was impossible to dcteimine 
the exact time of the birth, theiefore these cases cannot be included m the 
record of survivals Because of the relatively small number of cases it was 
thought best to tabulate this group under traced patients and patients living 
m the different periods The results of this studv are shown m Table X 

Table X 

SURVTV’^AL AETER EIRST BIRTH SUBSEQUENT TO OPCR,\TION 

CARCINOMA or BREAST IN WTIICiToPER VTION VV VS PLREORMED, I9IO-I933 
EirTV-EIV'^E PATIENTS WHO BECAME PREGNANT AETER OPERATION 
TVVENTV-riVE WITH ANILL VRV METVSTASES, THIRTV WITHOUT AMLLVRV METVSTASI S 

Intcr\als after Eirst Birth Subsequent to Operation 
I Yr or More 2 or More 3 or More 5 or More 10 o" More 13 or Mo'c 
Group Traced Liacd Traced Li\ed Traced Li\cd Traced Li\cd Traced Intd Triced Li\cd 

Totals 45 41 44 34 4i 30 37 28 22 14 14 8 

VVhth axillara 

metastases 21 17 20 12 17 8 14 8 4 241 

W’'ithout axillarj 

metastases 24 24 24 22 24 22 23 20 18 12 JO 7 

This table shows that of the 45 patients mentioned, who were ojierated 
upon foi carcinoma of the breast and who gave birth subsequentlv, 41 sur- 
vived one }ear or more after the birth, and of the 14 patients who had given 
birth 15 01 more vears previous to the time of inquirv eight had survived 
The pieceding tabulation (Table X), apphmg to the entire group of 55 
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cases, includes 42 patients who had had babies at full term and 13 patients 
who had had miscarriages A study was then made of the 42 patients who 
had babies only at full term Of these 42 patients, 39 had live babies and three 
had stillbirths It was found that 19 01 45 2 per cent of these patients had 
axillary metastases at the time of operation and 23, or 54 8 per cent, had no 
such metastases at the time of opeiation Of the 42 patients, 37 were defi- 
nitety traced , 12 patients stated that they had nursed the baby, seven did not 
nurse fiom the breast and in 18 cases definite information on this point was 
not obtained 

Table XI 

SURVIVAL AFTER FIRST BIRTH SUBSEQUENT TO OPERATION 

CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, I 9 IO-I 933 
FORTY-TWO PATIENTS WHO WERE DELIVERED AT FULL TERM AFTER OPERATION 

NINETEEN WITH AXILLARY METASTASES, TWENTY-THREE WITHOUT AXILLARY METASTASES 

Intervals after First Birth Subsequent to Operation 
1 Yr or More 2 or More 3 or More 5 or More 10 or More IS or More 
Group Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived 

Totals 37 33 37 29 35 26 31 24 18 12 12 7 

With a'rillary 

metastases 16 12 16 10 14 7 ii 7 3 2 3 i 

Without axillary 

metastases 21 21 21 19 21 ip 20 17 is 10 9 6 

In Table XI are given the survivals fiom one to 15 oi moie yeais after the 
birth of a baby at full term by patients who previously had undergone amputa- 
tion for carcinoma of the breast between the yeais 1910 and 1933 Tables 
X and XI differ in that Table XI excludes miscarriages This table shows 
that of the 37 traced patients, 33 lived one or moie years after the birth of the 
baby and of the 12 patients who had had live babies 15 or more years pre- 
viously, seven were living 15 or more years after the birth of the baby These 
results are surpiismgly good The chief value of this study is to establish 
the fact that patients who have been opeiated upon for malignant disease of 
the breast can survive the birth of a child for 15 years or more, in fact one 
of these patients lived 20 years This study in no way establishes what the 
results of operation would have been if the pregnancy had not occurred, as 
this can be determined onl}'^ by comparing similar groups of patients who 
have survived in the different age periods and have not had a subsequent 
pregnancy This comparative study is being made and will be of interest as 
this group of cases becomes larger 

Five Cases IVhicJi Piesented Featines of Both of the Foregoing Groups 
The following five cases I have segregated into a separate group, inasmuch 
as they belong in both of the preceding groups and could not be included m 
either one sepaiately The group is so small that it is difficult to summarize, 
therefore, I am here presenting a brief report, in abstract, of each of the fiie 
cases They aie of interest because of the long survival of some of the pa 
tieiits who had many pregnancies, in all of these cases the carcinoma of tie 
breast w^as piesent m the course of the pregnancy and all of the patients lac 
one or more pregnancies subsequent to the operation 
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CANCER OF THE BREAST AND PREGNANCY 
CASE REPORTS 

Case I — The patient was 31 years of age The tumor was noted in the course of 
lactation and three and one-half months later the patient underwent radical amputation of 
the breast She had a subsequent hvebirth four years and nine months after operation , 
she lived ten and three-fourths years after operation and sik years after birth of the child 

Case 2 — The patient was 34 years of age The tumor of the breast was noted one 
month after she had weaned the child Radical amputation was performed si^ weeks 
later Nine months aftei operation the patient had the first hvebirth and two years and 
eight months after operation she had a second hvebirth Ten months after birth of the 
second child, radical amputation of the remaining breast was effected The patient’s 
duration of life was nine and one-half j'ears dating from the first operation and five j ears 
dating from the second operation 

Case 3 — The patient was 30 jeais of age The tumor was noted in the course of 
lactation Radical amputation was performed two and one-half months after she had 
weaned the child The patient had a livebirtli one j^ear and nine months after operation 
The mother is living four and one-half years after operation 

Case 4 — The patient vas 31 years of age The tumor was noted in the course of 
pregnanc}, two j'ears before radical amputation of breast A second pregnancy occurred 
after operation , the character of this subsequent pregnancy could not be determined 
The patient died about the time of the second birth, one year and nine months after 
operation 

Case 5 — The patient was 28 jears of age The tumor was noted in the course of 
pregnancy Local excision of the tumor was performed in the course of the pregnancy 
and the patient had a miscarriage at eight months Radical amputation of the breast 
was performed at the clinic one month after the miscarriage She then had one subsequent 
miscarriage and one subsequent hvebirth The patient died about the time of the birth 

Summary — A complete study has been made of all of the cases of carci- 
noma of the breast in which operation was perfoimed at The Mayo Clinic 
between 1910 and 1933 Of this entiie group special studies were made on 
two senes of cases (i) Cases in which the malignancy was piesent in the 
course of lactation or piegnancy, and (2) cases in which pregnancy occurred 
subsequent to radical amputation of the breast 

The first special study was made on a gioup of 92 cases, to determine the 
results of operative treatment and it was found that the results of operation 
in these cases were not as satisfactoiy as they weie m the entire series of cases 
in which operation was perfoimed from 1910 to 1933 The results indicate 
that the condition is by no means hopeless and in those cases in which invasion 
of lymph nodes had not occuired at the time of opeiation, the results were 
satisfactory 

The second special study was made in a group of 55 cases The 3, 5, 10 
and 15 year survivals from the time of operation were detei mined The 
survivals following the birth of the first baby weie determined from one to 
15 years after the birth of the bab)'^ Of the 37 patients of the second series, 
who were traced, 33 lived one 01 moie years after the biith of the baby and 
of 12 patients whose babies weie born 15 years 01 more before the time of 
the inquiry, seven had survived This group is of particular mteiest because 
It establishes the fact that patients can survive many years following child- 
birth and may have as many as thiee births following operation for carcinoma 
of the breast The operative results m this group weie satisfactory and the 

699 



STUART W HARRINGTON 


Annals of Surgeo 
October 1937 


final results were found to be more satisfactory than those of the entire senes 
It IS difficult, and may be hazardous, to draw any definite conclusions from 
this study othei than what has been stated above, namely, that it is possible 
for patients to bear children following radical amputation of the breast and 
to live for many years without lecurrence of carcinoma of the breast How- 
ever, I do not believe that it should be inferred from this study that preg- 
nancies subsequent to radical amputation may not be followed by metastatic 
malignancy because it must be remembered that these cases in reality consti- 
tute a selected group, inasmuch as all patients who give birth to children at 
full term must have survived operation approximately a year and usually 
patients who survive so long are in good general condition, winch eliminates 
many of the patients whose malignancy is of high grade This unintentional 
selectivity increases by necessit)’’ as the interval increases from the time of 
operation Although the results in this senes were far better than it was 
expected they -would be, we shall continue to advise young wminen who are 
in the child-bearing period of life not to have subsequent pregnancies It is 
gratifying, however, to know that if pregnane}^ does develop subsequent to 
radical amputation, the patient may give birth to babies at full term and that 
metastatic malignancy may not develop as a consequence In these cases the 
prognosis is probably more favorable if the patient does not nurse the baby 
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RESECTION WITH ASEPTIC END-TO-END ANASTOMOSIS FOR 

CARCINOMA OF THE COLON 

William F MacFee, MD 
New Yoek, N Y 

rnOM THE DEr^RTMLNT OF SDRGBUI or THE NEW FOnK HOSPITAL AND CORNELL MEDICAL COLLEGE AND THE 
SDRGICAL SERMCES OP ST LUKES HOSPITAL NEW FORK, N F 

In the long peiiod which pieceded the introduction of antisepsis and 
asepsis, intestinal smgei}’- of any kind was seldom undertaken Attention in 
this diiection was confined almost entiiely to the treatment of open intestinal 
ounds In the management of these it was obsei ved that there was a tendency 
of peiitoneal sui faces to adheie to each othei when brought into contact This 
pnnciple was sometimes made use of by bunging the visceral peritoneum 
about an open intestinal wound into contact with the paiietal peritoneum about 
the coi responding nound of the abdominal wall so that union between visceral 
and parietal peiitoneum was established In this way the discharge of intes- 
tinal contents was led to the outside and eventual healing of the fistula some- 
times took place 

It occuired to Antoine LembeiP that the same pnnciple might be applied 
to bung about the diiect healing of intestinal wounds and, in 1826, he pub- 
lished an aiticle m nhich he desciibed such healing secured by the approxima- 
tion of the peiitoneal coats of the opposing wound edges The approximation 
was brought about by the use of the type of suture which today beais his name 

With the introduction of asepsis and the beginning of modem surgery, 
about 1885, a marked impetus was given to abdominal surgery, and with 
increasing confidence attacks w^eie made upon abdominal conditions which 
had hitheito been laigely neglected In this categoiy Avas carcinoma of the 
colon 

Reports on the surgical tieatment of isolated cases 01 on a few cases of 
this disease no^v began to appear and by the beginning of the present century 
von Koerte,- Czerny,^ de Bovis,** and von Mikulicz^ were ready to report the 
results of suigical treatment m a consideiable numbei of cases 

The pi evading proceduie at that time was that of lesection of the involved 
segment of colon with immediate restoiation of continuity by suture The 
results of this treatment m the words of Mikulicz left much to be desired 
The general mortality ranged between 30 and 50 per cent, the greatest single 
factoi being general peritonitis 

Already efforts were being made to find a safer way of opeiating upon 
such cases and Mikulicz gives Oscai Bloch,® of Copenhagen, credit for being 
the first to apply the pnnciple of exteriorization in the treatment of carcinoma 
of the colon In 1892, Bloch brought a freely movable sigmoid lesion with its 
mesenteric attachment out of the abdominal wall and incised the intestine 
above the site of the tumor 

In 1895, F T PauF of Liverpool described two opeiations, one performed 
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m 1894 and the other in 1895, in which the tumor beaiing poition of the colon 
was brought out of the abdominal wound and lesected Glass intestinal drain- 
age tubes were tied into each end and the two ends of bowel were attached side 
by side to bring about the foimation of a spur The spur in each case was 
later broken down with a suitable crushing instiument In the first case the 
remaining fistula was closed by extraperitoneal suture and remained healed 
The second case died about two weeks after crushing of the spur Autopsy 
showed no tiouble at the site of lesection, the patient having apparently died 
of uremia 

In 1903, von Mikulicz leported the results in 16 cases treated by the 
procedure which bears his name, a procedure which had been employed in his 
clinic foi the preceding five yeais In principle and purpose it is very similar 
to the operations pi eviously described by Bloch and Paul Mikulicz, however, 
made a point of excising the mesentery along with the segment of bowel in 
order to include the legional lymph nodes In the 16 cases reported from 
Mikulicz’s clinic there weie two deaths, a mortality of 12 5 per cent, as com- 
pared with a moitahty of 42 9 pei cent in 21 cases from the same clinic treated 
by resection with piimary sutuie He stated in his description of the opera- 
tion that m the beginning he allowed the tumor to remain 12 to 48 hours before 
actual lemoval, but that it had become his piactice as a rule, to remove the 
tumor immediately after closing the abdominal wound Mikulicz did not 
maintain that his piocedure should be carried out m all cases It is interesting 
that he legarded tumois of the cecum as boiderhne cases 

The results lepoited by Mikulicz from the exteiiorization procedure were 
far better than those of any operation knowm at that time It was generally 
accepted as a definite impiovement m the surgical treatment of colonic cancer 
and soon gamed a popularity which largely holds to the present time Numer- 
ous slight alteiations have been intioduced, notably the obstructive modifica- 
tion of Rankin,^ but the operation remains essentially unchanged 

As time passed, howevei, a certain amount of dissatisfaction wuth the 
operation arose The colostomy, even though temporary, was a feature quite 
disagreeable to the patient and sometimes considerable difficulty w'as encoun- 
tered m closing the stoma Exteriorization of the involved segment of colon 
often proved difficult, especially m corpulent patients wuth a short mesentery 
Furtheimore, the operation w^as found not to be entirely free from the com- 
plications It sought to avoid 

It occurred to a numbei of investigators that resection with immediate 
anastomosis would be far preferable if only some means of avoiding the hazard 
of peritonitis could be found The question of avoiding peritonitis resolved 
Itself into the problem of finding a Avay to resect a segment of bowel and 
restore continuity without contamination from the intestinal contents This 
obviously w’^ould be possible if the closed ends of intestine could be sutured 
together end-to-end and the resulting diaphragm in some w^ay thereafter 
obliterated 

This problem engaged the serious attention of Halsted,® wdio devised 
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interesting experimental methods of aseptic anastomosis, but he does not 
record that they weie applied chnicall}^ O’Hara,^® m 1901, devised a means 
of sutme over two special clamps which were mtegiated b}- a third serrefine 
clamp, wdiich held the cauterized ends of the intestine togethei during suture 
Aftei one clamp had been removed and befoie the final suture w'as tied, the 
second cltimp, before wnthdraw^al, was passed into proximal and distal ends 
of the intestine to bieak dowm the diaphiagm This manemer appears to 
have compromised the asepsis 

In 1907 Rostow'zew’-^ devised a special ciushmg clamp, the heavy blades 
of wdnch w^eie equipped wath a second pair of narrow blades These could be 
locked and lemained on the ends of the intestine until the suturing was vii- 
tually complete They w^eie then wuthdrawn and the final sutures tied Con- 
tinuity of lumen was restored by invagmatmg the w^all of the intestine wuth 
the finger through the circular anastamosis 



2 

Fig I — Large mushroom catheter introduced into cecum for decompression and 
laiage in cases of partial or complete obstruction 
Fig 2 — Shows pieces of rubber tubing used for light traction during mobilization 
of a segment of colon Diagrammatic outline of mesentery to be remosed is indicated 
b> dotted line 

Parker and Keir,^- in 1908, desciibed the use of an inverting suture, 
called a basting stitch, wdnch they used to close temporarily each of the oppos- 
ing ends of intestine while anastomosis w^as pei formed wuth a continuous 
inverting suture The basting stitches weie afterwaid wuthdrawn The 
method was again brought to attention by Keri^^ m 1923 

Methods of anastomosis wuth 01 without the aid of special clamps have 
been described b}^ Rankm,^'^ Schoemakei Collins,^® Fraser and Dott,^' 
Pringle,^® Furmss^® and others, but no simpler or more satisfactory method 
has been advocated than that of suture ovei oidmary Kocher clamps as 
presented by Scai f 

The accompanying illustiations, rvhich follow closely the method described 
by Scarf, bring out nothing new in aseptic intestinal anastomosis and are simply 
intended as a review of a practical method 
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Figure I shows a cecostomy with the introduction of a large mushroom type 
of catheter This provides a means of deflating a colon distended because of 
paitial or complete obstruction By copious daily lavages with warm water 
over a peiiod of two or three weeks the colon may be restoied to approxi- 
mately a normal state Resection by eventration procedme or with immediate 
anastomosis may then be undertaken with far greater safety Lockhart- 
Mummery,-’^ who leports excellent lesults with end-to-end anastomosis, em- 



Fics 3 to 10 — Indicate steps in resection with aseptic anastomosis over clamps 
tice the sutures are placed as near as possible to the clamps to avoid turning m a 


phasizes the importance of this preliminary procedure In lesions beyond the 
midtransverse colon, a right transverse colostomy serves admirably for the 
same purpose It is fortunate that obstruction of any considerable degree is 
not often associated with lesions of the cecum When present it may be 
overcome by ileotransverse colostomy or m severe cases by simple ileostomy 
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pel formed high enough to avoid interference with a possible subsequent 
resection 

Carcinoma situated m any part of the colon distal to the hepatic flexure 
may be resected according to the procedures illustrated in Figs 3 to 10, w Inch 
requiie little elucidation Lesions of the rectosigmoid junction may often be 
removed in the same way Tumors of the rectum must, as a rule, be removed 
by other methods of procedui e 

Malignant lesions of the cecum, ascending colon, and hepatic flexure are 
usually treated by resection of the right colon with ileotransverse colostomy 
Figs II and 12 illustrate the method of performing ileocolostomy by suture 
ovei clamps Fig ii shows an opening being made m the side of the colon 
to receive the end of ileum Fig 12 shows the end of ileum approximated to 
side of colon with the posterior suture com- 
pleted The anterior suturing is conducted as 
shown in Figs 7, 8 and 9 The same pro- 
cedure may be carried out as a side-to-side 
ileocolostomy After removal of the elevated 
cone of large bowel wall (Fig ii), it is im- 
portant to inspect the piece removed m oider 
to be sure of patency after the anastomosis is 
completed Ileocolostomy may be performed 
as a palhatue procedure, as the first step m a 
two stage resection of the right colon, or as 
part of a one stage resection 

There are certain points with regard to re- 
section with immediate anastomosis which war- 
rant serious attention 

(i) The segment to be resected should not 
be clamped immediately If this is done, there is a tendency to use the clamps 
as retractors and accidental tearing may occur Furthermore, there is a dis- 
inclination to change the sites primarily selected for division and anastomosis 
once the clamps have been applied There is also some risk of a leak at the 
points which were first crushed Sometimes, however, during the freeing of 
the mesentery the circulation is compromised beyond the points anticipated 
Disregard of this fact may lead to failure of healing 

It IS a good practice to use pieces of rubber tubing as retractors (Fig 2) 
during mobilization of the bowel The clamps are then applied as the last step 
preliminary to resection and are placed at points where there is no question 
as to adequacy of circulation As an additional means of insuring blood 
supply, Parker and Kerr and Lockhart-Mummery^^ advise cutting across the 
intestine at an angle of 45 degrees from the mesenteric toward the anti- 
mesenteric border, in such a way that a length of antimesentenc border greater 
than mesenteric border is removed They believe this measure gives further 
assurance of a good blood supply at the point of anastomosis farthest from 
the mesentery where experience has shown most failures of union occur It 
provides also a wider lumen at the line of anastomosis One must agree with 
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Lockhai t-Mummery that the real reason why axial union of the large intestine 
fails has little to do with the nature of the intestinal contents but is due entnely 
to the blood supply of its walls Unimpaired blood supply is a matter of the 
fii St importance 

(2) There must be no inclusion of fat or bleeding vessels between the 
approximated serous surfaces at the line of anastomosis The collections of 
fat must be carefully dissected away from the occluding clamps and the small 
vessels secured, preferably with mosquito clamps, and ligated with fine material 

(3) Each suture should include in its hold a bit of the submucous layer of 
intestine which Halsted^^ has shown to be so important in the security of 
intestinal sutures 

(4) There must be no undue tension on the approximating clamps or on 
the subsequent suture line 

(5) Immediate resection with anastomosis should never be undertaken in 
the presence of any degree of obsti uction Edematous gut bolds sutures poorly 
and It IS far safer to perform a decompressing operation first and wait until 
the proximal colon returns to noimal before attempting resection This is 
usually a matter of two or three weeks 

(6) The operation should be conducted with as little tiauma as possible, 
especially with regard to peritoneal surfaces It is to be lemembered that the 
so called aseptic anastomoses are seldom truly aseptic Cultures taken from 
the suture line have usually shown a giowth of oiganisms In one case a 
culture of C welchii was obtained The patient, however, made an entirely 
uneventful recovery, showing at no time evidence of active infection In 
another case a man with caicinoma of the transverse colon had in addition an 
inguinal hernia for which he had been wealing a truss Following lesection 
of the tumor he developed a colon bacillus infection with pus formation in the 
hernial sac There was no evidence of peiitoneal involvement elsewhere It 
IS entirely conceivable that this localized infection was due to the dissemination 
of bacteria into a peritoneal sac which had been damaged by the truss A 
culture taken fiom the suture line showed organisms of the type found in 
the sac 

Injured peritoneum like partially devitalized tissue elsewhere is susceptible 
to infection On the other hand, intact peiitoneum is relatively resistant 
Infection in the fat of the abdominal wound without peritoneal involvement 
IS a common occurrence in abdominal operations associated with slight con- 
tamination When there is a choice, theiefore, of leaving the anastomosis 
intra- or extrapeiitoneal, as in low sigmoid lesions, it is usually safer to place 
it within the peritoneal cavity 

With consistent observation of these principles of operative conduct, 
resection with end-to-end anastomosis may be relied upon to give satisfactory 
results It is obvious, too, that the basic considerations are much the same 
regardless of the type of operation 

The purpose of the following study was to determine as far as possible 
the status of resection with aseptic anastomosis as compared with other pro- 
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ceduies empIo3^ed in the surgical treatment of cancer of the colon Theoretic 
consideiations can be accepted only insofar as they are home out by practical 
application, and it was to apply the clinical test that a review of consecutive 
cases was undertaken 

The total number of 318 cases comprises 100 from the records of New 
Yoik Hospital since 1932, and 218 from St Luke’s Hospital since the lattei 
part of 1929 Since resection with aseptic anastomosis was not often under- 
taken in either institution prioi to the dates given, it seemed futile to go 
faither back The classification of tumois as to location is based primarily 
upon the surgical pi oblems involved rathei than upon anatomic considerations 
The question of opei ability so far as anticipation of a cure is concerned 
IS frequently a difficult one to decide fiom the records In some cases radical 
removal was perfoinied as a palliative measure It seemed more satisfactory 
on the whole to divide the cases into two mam divisions those in which the 
tumor was removed, and those in which the tumor w^as not removed The 
mam divisions w^ere then further arranged according to the type of suigical 
tieatment earned out Deaths occuiimg in the hospital w’^eie regarded as 
operative deaths regardless of the appaient cause 

Table I 

SUMMARY or CASES REVIEWED 


Cecum, 

Ascend- 

ing 

Colon, 

Hepatic 

Flexure 


Trans- 

verse 

Colon 


Splenic 

Flexure, 

Descend- Sigmoid 
mg 
Colon 


Recto- 

sigmoid 


Total Per Cent 


Number of cases reviewed 
Number of cases in which 

78 

22 

50 

130 

38 

318 


tumor was removed 
Number of cases in which 

39 

II 

30 

68 

7 

156 

49 I 

tumor was not removed 

39 

II 

20 

62 

31 

162 

SO 9 


Comment — Table I is interesting because it indicates that the tumor could 
be, or at least that it was, removed in only 49 i per cent of the cases admitted 
to the hospitals The need of improvement in early diagnosis is obvious 
Table II records the results of the exteriorization procedure of Bloch, 
Paul, or Mikulicz, as one chooses The operation performed in virtually all 
cases was obstructive resection The general mortality in this group was 27 9 
per cent It wall be observed that the most favorable results weie obtained in 
cases of carcinoma of the sigmoid Lesions of the light colon gave the least 
favorable results, wnth a mortality of 50 per cent The group is small and not 
to be taken as proof It indicates, however, that application of the Mikulicz 
procedure in tumors of the right colon as advocated by Lahey^'* is not without 
danger in other hands 
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Table II 

TUMOR REMOVED BY EXTERIORIZATION PROCEDURE, PAUL-MIKULICZ 



Cecum, 

Ascend- 

ing 

Colon, 

Hepatic 

Flexure 

Trans- 

verse 

Colon 

Splenic 

Flexure, 

Descend- Sigmoid 
mg 

Colon 

Recto- 

sigmoid 

Total 

Per Cent 

Number of Cases 

10 

4 

18 

35 

I 

68 


Died in hospital 

5 


7 

7 


19 

27 9 

Died subsequently of 








cancer 



4 

10 

I 

15 

22 I 

Complications 








Operative soiling 



4 

3 


7 

10 3 

Wound infection 

2 


2 

3 


7 

10 3 

Abscess or local perito- 








nitis 

I 


2 

I 


4 

5 9 

General peritonitis 



5 

3 


8 

II 8 

Postoperative obstruc- 








tion 

I 


I 



2 

2 9 

Evisceration 



I 



I 

I 5 

Lymph Nodes Involved 








Histologically 

3 

I 

2 

II 


17 

25 0 

Living I yr 








Living 2 yrs 








Living 3 yrs 








Living 4 yrs 


1 


2 


3 

4 4 

Living 5 yrs or more 






0 


Lymph Nodes "Not In- 








volved” or Not Men- 








tioned in Report 

7 

3 

16 

24 

I 

51 

75 0 

Living I yr 




2 


2 

2 9 

Living 2 yrs 

I 



4 


5 

7 4 

Living 3 yrs 



2 

3 


5 

7 4 

Living 4 yrs 








Living 5 yrs or more 

2 


2 

2 


6 

8 8 


A review of the causes of death in the individual cases of Table II is to 


some degi ee instructive 

(1) Female, age 40 Died of a purulent peritonitis There was a spontaneous or 
induced rupture of the cecum at the site of the tumor 

(2) Female, age 55 Died of general peritonitis, cause not obvious Tumor was in 
the sigmoid 

(3) Male, age 71 Tumor in sigmoid, cause of death not stated 

(4) Female, age 55 Perforating tumor of descending colon infiltrating tie 
peritoneal tissues Spilling of feces occurred during the operation and death was due 
to peritonitis 

(5) Female, age 70 Obstructive resection for carcinoma of the ascending colon 
and cholecystectomy for gallstones were effected at one operation The cause of death, 
which occurred two days later, was not definitely ascertained 
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(6) Male, age 56 Tumor of sigmoid complicated by abscess The patient died 
four daj s after obstructive resection from general peritonitis, C welchn 

(7) Male, age 84 Sigmoid tumor Death was thought to be due to embolism 

(8) Male, age 58 Died suddenly with cyanosis and dyspnea one dav after obstruc- 
tive resection of a carcinoma of the ascending colon 

(9) Male, age 70 Died of circulatorj^ failure two days after obstructive resection 
of a sigmoid tumor 

(10) Male, age 61 Died li days after obstructive resection of the right colon, 
from localized peritonitis and paralytic ileus 

(11) Female, age 63 Died of wound infection and pleuritic effusion after a 
Mikulicz resection of a tumor in splenic flevure 

(12) Male, age 65 Died of general peritonitis following removal of a tumor of the 
splenic fievure complicated by perforation 

Table III 

TUMOR REMOVED BY RESECTION WITH ASEPTIC END-TO-END ANASTOMOSIS 


Cecum, 

Ascend- 

ing 

Colon, 

Hepatic 

Flexure 


Splenic 
Trans- Flexure, 
verse Descend- Sigmoid 
Colon mg 
Colon 


Recto- 

sigmoid 


Total Per Cent 


Number of Cases 1 5 

Died in hospital 3 

Died subsequently of 
cancer 4 

Complications 

Operative soiling i 

Wound infection 3 

Abscess or local perito- 
nitis i 

General peritonitis 2 

Postoperative obstruc- 
tion I 

Evisceration 

Lymph Nodes Histologi- 
cally Involved 5 

Living I yr i 

Living 2 yrs 2 

Living 3 yrs 
Living 4 yrs 

Living 5 yrs or more i 

Lymph Nodes “Not In- 
volved” or Not Men- 
tioned in Report 10 

Living i yr 2 

Living 2 yrs 
Living 3 yrs 
Living 4 yrs 
Living 5 yrs or more 


12 

21 

5 

56 


I 

3 

I 

9 

16 I 

3 

4 

2 

13 

23 2 

I 

I 

I 

4 

7 I 

I 

2 

2 

9 

16 I 

I 



2 

3 6 

I 



3 

5 4 




I 

I 8 



1 

I 

I 8 

4 

8 

2 

20 

35 7 

I 

I 

I 

4 

7 I 


I 

I 

4 

7 I 


I 


2 

3 6 




1 

I 8 

8 

13 

3 

36 

64 3 


I 


3 

5 4 

2 

4 


6 

10 7 

2 


I 

3 

5 4 
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(13) Female, age 50 Died following obstructive resection of the sigmoid compli- 
cated by adherent small intestine Cause of death either obstruction or peritonitis 

(14) Male, age 47 Obstructive Mikulicz resection performed for carcinoma of the 
cecum with intussusception Died 17 days later of secondary obstruction 

(is) Male, age 67 Accidental gross fecal contamination occurred during removal 
of a carcinoma of the sigmoid Death caused by gangrenous infection of abdominal 
Avound, C welchii, and local peritonitis 

(16) Male, age 55 In this case, of carcinoma of descending colon, difficulty was 
experienced in bringing the obstructing clamps completely out onto the abdominal wall 
The ends of intestine retracted into the abdominal cavity and a partial evisceration 
occurred Death was apparently due to peritonitis 

(17) Female, age 66 Bowel accidentally opened during mobilization of descending 
colon, death caused by peritonitis 

(18) Female, age 73 Death followed closure of colostomy stoma ii weeks after 
obstructive resection of carcinoma at the splenic flexure Autopsy revealed obstruction 
due to angulation of the colon at site of closure 

It IS obvious in retrospect that errois in judgment and technic contiibuted 
in some cases to the fatal outcome 

Table III shows the results of resection with aseptic end-to-end anastomo- 
sis When ileocolostomy was performed, it was usually aseptic end-to-side 
In some cases special clamps weie used but generally the suturing was done 
over Kocher clamps The mortality from all causes was 16 i per cent 

It will be seen that the incidence of wound infection m this series was 
high In one case it led to evisceration and the death of the patient Atten- 
tion to this aspect of aseptic anastomosis should lead to improvement In a 
few of the more recent cases hexylresorcmol solution has been used to flush 
the wound after closure of the peritoneum Wound infection has not occurred 
in these cases, hut they are too small in number to be significant 

In the group treated by resection with aseptic anastomosis the causes of 
death were as follows 

(1) Male, age 52 Died of bronchopneumonia ii days after resection of a carcinoma 
of the sigmoid There were no abdominal complications 

(2) Male, age 63 Died of lobar pneumonia seven days after resection of a carcinoma 
of the transverse colon There were no abdominal complications 

(3) Female, age 71 Died ten days after resection of a carcinoma at the recto- 
sigmoid preceded by a cecostomy with suitable time interval An abdominal Avound 
infection folloAved resection and there was a separation doAvn to the peritoneum On 
the seventh postoperative day the patient sneezed or coughed violently and evisceration 
through the infected Avound occurred Death from general peritonitis folloAved three 
days later 

(4) Female, age 66, obese Resection of the right colon for a carcinoma at the 
hepatic flexure A small abscess Avas entered during mobilization of the tumor The 
patient died eight days after operation with a severe abdominal Avound infection and 
general peritonitis There Avas no gross leak at the site of the end-to-side ileocolostomy 
but healing Avas defective 

(5) Female, age 80 Died three days after resection of a carcinoma of the sigmoid 
A preliminary cecostomj had been done Death Avas recorded as being due to shock, 
ileus, and cardiac failure 

(6) Female, age 60 Died three days after a one stage resection of the right colon 
Avith end-to-side ileocolostomy Autopsy revealed a local peritonitis AVithout leak at the 

710 



\ olume lOB 
Ji umber 4 


CARCINOMA OF THE COLON 


anastomosis and ^\tthout obstruction The patient was described before operation as 
being in poor condition There had been marked loss of weight with exhaustion from 
protracted ^onlltmg and diarrhea 

(7) Female, age 70 Died nine dajs after a one stage resection of the right colon 
for a carcinoma of tlie cecum with end-to-end ileocolostom} A leak occurred at the 
line of anastomosis with the de4elopment of a local peritonitis, obstruction of the ileum, 
and an abdominal wound infection At a second operation the ends of the intestine were 
exteriorized The patient died of a general peritonitis 

(8) ]Male, age 65 Died two da\s after a one stage resection of a carcinoma of the 
sigmoid Death was preceded fo hiccough, Aomiting, diaphoresis, and edematous breath- 
ing A definite cause of death w as not established 

(9) Female, age 68 Died 15 dais after a one stage resection of a carcinoma of the 
descending colon with partial obstruction End-to-end anastomosis was undertaken with 
the aid of a Furniss clamp A leak from the proximal segment occurred during the 
anastomosis and the aseptic procedure was abandoned The operation was concluded 
with an exteriorization of the ends of the colon Death was associated with clinical 
CMdcnce of a general peritonitis Autopsj was not obtained 


Table IV 

TUAtOR REAIOA ED B\ OPEN RESECTION 


Cecum, 

Ascend- 

ing 

Colon, 

Hepatic 

Flexure 

Trans- 

Aerse 

Colon 

Splenic 

Flexure, 

Descend- Sigmoid 
mg 

Colon 

Recto- 

sigmoid 

Total 

Per Cent 

Number of Cases 14 

5 

2 

8 

3 

32 


Died m hospital 3 

I 

I 

I 


6 

18 8 

Died subsequently of 







cancer 3 

3 


3 


7 

21 9 

Complications 







OperatiA e soiling 14 

5 

2 

8 

3 

32 

100 0 

Wound infection 4 



I 


5 

15 6 

Abscess or local pento- 







mtis I 



I 


2 

6 3 

General pentonitis i 


I 



2 

6 3 

PostoperatiA'e obstruc- 







tion I 





I 

3 I 

Ea isceration 





0 


LAmph Nodes Histologi- 







cally Im'oNed 4 

3 

I 

4 


12 

37 5 

Lmng I yr 







LiAung 2 jTs 







Living 3 >rs 







Livi ng 4 }TS 



I 


I 

3.1 

Living 5 jTS or more 





0 


Ljmph Nodes “Not In- 







Aolved” or Not Men- 







tioned m Report 10 

2 

I 

4 

3 

20 

62 5 

Living I yr 







LiAung 2 yrs i 





I 

3 I 

Lmng 3 yrs 2 



I 


3 

9 4 

Living 4 yrs 







Lmng 5 yrs or more 2 





2 

0 3 
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In this group also certain errois of judgment and technic contributed to 
the moitahty In some cases, undertaken m one stage, it appears that a two 
stage procedure would have been safer 

Table IV records the results following resection with open anastomosis 
It includes all resections m which an open anastomosis was performed at any 
stage of the procedure It consists mainly of resections of the right colon in 
which an open ileocolostomy has been efifected, and of tube resections for 
caicmoma m the sigmoid region 

The operative mortality m this group was 188 pei cent In one case the 

cause of death was not definitely ascertained , in all others it was directly 

connected with the operation, the most common cause being peritonitis 

Table V lists all cases 111 which the tumor was not removed It includes 

99 cases upon whom a palliative operation, usually colostomy or entero- 

enterostomy, was performed, 32 cases who had an exploration only, and 31 
cases who were not operated upon The hospital mortality following palliative 
operations was 45 5 per cent, and that following exploration only was 37 5 
per cent Of the patients who had no operation, 32 3 per cent died in the 
hospital It IS unfortunate that it is so frequently impossible to determine 
operability without exploration 


Table V 

TUMOR NOT REMOVED 



Cecum, 

Ascend- 

ing 

Colon, 

Hepatic 

Flexure 

Trans- 

verse 

Colon 

Splenic 

Flexure, 

Descend- Sigmoid 
ing 

Colon 

Recto- 

sigmoid 

Total 

Per Cent 

Palliative Operations 
Cecostomy, colostomy, 
or enteroenterostomy 

22 

6 

12 

40 

19 

99 

45 5 

Died in hospital 

9 

3 

7 

20 

6 

45 

Simple Exploration 

8 

3 

3 

12 

6 

32 

37 5 

Died in hospital 

3 

r 

2 

6 


12 

No Operation 

9 

2 

4 

10 

6 

31 

32 3 

Died in hospital 

3 

I 

2 

4 


10 


The incidence of lymph node involvement and the follow up record of the 
patients who survived opeiation are contained in the tables The majority of 
patients have been operated upon too recently to provide anything of much 
value in the way of ultimate results 

SUMMARY 

A review of 318 consecutive, lecent cases of carcinoma of the colon is 
presented Carcinoma of the rectum was excluded In 156 cases the primary 
tumor was removed and in the remaining 162 cases it was not removed 
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The primary purpose of the review was to determine the relatue safety 
of the suigical procedures most commonly employed m the extirpation of 
cancer of the colon 

In 68 cases removal of the tumor was accomplished by a Paul-Mikulicz 
pioceduie, usually with the obstructive modification The operative (hos- 
pital) mortality was 279 pei cent, all causes included 

In 56 cases resection with immediate aseptic end-to-end or end-lo-side 
anastomosis was carried out The operative, 01 hospital, mortality in this 
group fiom all causes was 16 i per cent 

The comparative mortality between the gi oup treated by the Paul-j\Iikulicz 
operation and the group tieated by lesection with aseptic end-to-end anastomo- 
sis appeals to favor the latter procedure and m this agrees with Wilkie’s-^ 
report 

In 32 cases the tumor was resected and the open ends of intestine were 
united by suture Gross leakage during the procedure was prevented by 
suitable clamps The mortality m this group was 188 per cent 

In 99 cases subjected to palliative procedures, the hospital mortality was 
45 5 per cent , and m 32 cases who had simple exploration, the hospital mor- 
tality was 37 5 per cent Of 31 patients who had no operation, 32 3 per cent 
died m the hospital 

This review provides further evidence that an unsatisfactory state exists 
m regard to the early diagnosis and successful treatment of cancer of the 
colon Of 318 patients admitted to the hospital, 162 were inoperable from 
the outset and 34 died following resection of the tumor Only 122 or 384 
per cent left the hospital with any chance of survival Of this number, 35, 
or an additional ii per cent, are known to have succumbed to cancer The 
number of possible survivors at the end of a relatively shoit period is there- 
fore reduced to 27 4 per cent of those originally admitted for treatment 
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THE DEVELOPMENT OF LABORATORY SERVICE 
IN A CANCER HOSPITAL 

James Eaving, MD 
Neav York, N Y 

mOM THE MEMOUIAL HOSPITAL, \EH lORK, V 1 

It is inteiesting to compaie the laboiatory study of tumois m the 1890’s 
with the service now available m a cancer hospital One may not depreciate 
the efficienc)’’ 01 scope of histologic diagnosis of tumois m that compara- 
tively early period The mam desciiptive histoiy of the major forms of 
cancer had been wiitten befoie that time and weie abundantly emplo}ed by 
suigeon and pathologist The benign charactei of giant cell tumois, fiist 
stated by Warren, in 1828, had been fully elaboiated by Nekton, in 1866, 
but was generally ignoied About 1905, I had the pleasuie of cutting the 
pages of Nekton’s monograph in the libiar}'- of the New York Academy of 
Medicine Virchow’s Ge^chzvnhte left little to be said about the clinical 
featuies and structure of the benign tumois In 1888, Heilman gave a full 
leport of 83 cases of soft part saicomata, including the so called fascial 
sarcomata, and noted then bad prognosis Anatomic studies had laid the 
basis for the radical bieast amputation and emphasized, piobably ovei- 
emphasized, the necessity of lemoving muscle and much skin Between 
i860 and 1S82, a senes of conti ibutions from Kolhkei to Recklinghausen 
left only ceitam refinements of classification for latei students of neuio- 
sarcoma Paltauf, in 1896, described most of the outstanding charactei s 
of the lymphosaicoma gioup Pel and Ebstein wiote about acute Hodgkin’s 
disease in 1887 Golgi intioduced the teim endothelioma for the duial 
psammoma m 1869, aftei which the scope of this group of tumors lapidly 
expanded, leading to conti ovei sies not yet ended The desciiption of 
Kaposi’s disease dates from i86g The discussion of gastric ulceiocancei 
began with Rokitansky 111 1840, continued actively thiough 1890 with 
Hauser’s important critical study and remains today a favorite field of the- 
orizing and debate In the 90’s it was lathei acute Malassez traced the 
origin of adamantinoma in 1885 The salivary gland tumors weie min- 
utely described and then clinical course tiaced, especially by Fiench authois 
from Duplay,^ in 1875, Poncet,- in 1888, to Collet,^ in 1895, while Volk- 
mann^ presented his mistaken thesis on then endothelial oiigin in 1895 
Definite undei standing of lenal tumors dates fiom 1883 when Weichsel- 
baum and Greenish described the common adenomata, and Grawitz identified 
the adrenal rest tumors In 1892, Birch-Hirschfeld introduced the term 
hypeinephioma Wilms completed his monogiaph on embiyonal lenal 
tumors m 1899 In thyioid tumors there was an extensive literature when 
Kocher^ wrote in 1899 

The experimental transplantation of lower animal tumois was pursued 
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actively after 1876 when Novinsky transferred the infectious lymphosar- 
coma of dogs Hanau and von Eiselsberg transferred successfully malig- 
nant tumois in lower animals, and, m 1894, Moreau reported a completely 
successful study of a transplantable mouse carcinoma, but the lack of notice 
paid to this pioneer work is said to have led to the suicide of the author 
Many abortive effoits weie being made to find a constitutional remedy for 
cancel, the most piomment of which was probably thyroid extract which 
had considerable popularity m the 8o’s 

Accordingly, when one entered the field of tumor diagnosis at that time 
he readily learned about the mam groups, but he found himself lost m a 
complicated mass of little known varieties and subvarieties of structure and 
consideied himself fortunate if he could vaguely surmise the position of 
any but the more common types of structure An extensive, rapidly in- 
ci easing and often controversial literature added to the confusion While 
the basis of the modern theory of cell autonomy had been laid by Cohn- 
heim, Thiersch, Wilms, and Ribheit, and was uniforml}^ accepted by patholo- 
gists, the parasitic theory was enjoying its highest popularity and occupied 
a dominating place m cancer research There was little inducement to pursue 
the special etiology of any gioup of tumors and rather less opportunity 
Probably the mam handicap to progress was the scanty supply of ma- 
terial Cancer cases found their way uniformly into all the general hos- 
pitals and no clinic in America, and few in Europe, made any effort to 
collect large numbers of cases of any one type In order to gain a com- 
piehensive review of any group of tumors, one had to travel around to 
many laboratories, and content himself as a rule with a miscellaneous col- 
lection of unclassified cases, generally without clinical data, which left him 
more confused than evei 

Another handicap was the scarcity of early cases, which seemed to be a 
universal condition, for Ribbert, about 1904, said that no one had ever seen 
the beginnings of mammary cancer Verse® published his observations on 
12 early gastric cancers discovered at autopsy m 1908 It was not until 
the introduction of ladiologic diagnosis that early gastric and many early 
internal cancers began to be available for study 

The chief difficulty lay in conditions which offered no inducement and 
little opportunity for anyone to devote himself intensively to the study of 
cancer, and theie was no center where one could obtain substantial instruc- 
tion 111 this field Tumoi diagnosis was a meie incident, interesting enough, 
in the routine of the general pathologist, and cancer treatment was an irk- 
some, and mostly gloomy, chapter in the busy life of the general surgeon 
Hansemann was the outstanding figure m the German clinics, but when, in 
1895, I undertook to take a course of instruction under him, the reception 
was none too cordial, and my notes of the course refer mainly to Ins 
erroneous view that hypernephroma was of endothelial origin 

At the beginning of the twentieth century, the final demonstration by 
Jensen and Loeb, of the ready transplantabihty of certain lower anima 
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tumors, laid the basis for the modern cancer research laboratory This 
subject occupied the Giatwick Laboratory at Buffalo under Gaylord, and 
the Fiankfort Institute under Ehrlich The Imperial Cancer Research 
Laboiatory of London, founded mainly for this purpose under Bashford, 
gave impetus to many potential institutions in Euiope and America The 
first International Cancer Congiess, in lyofi) called mainly to discuss 
these problems The experimental cancer research laboratoiy was now fully 
under way 

Soon the problems arising in the therapeutic use of ladium and the 
roentgen ray thrust themselves upon the notice of the cancel laboratory 
and added great stimulus and wider scope to the work, and heavily to the 
expenses of oiganization The material resources placed at the disposal of 
these laboratories were fiom the outset rather liberal and for the time 
adequate 

Most important was the impetus given by the expeiimental and labora- 
tor}’- activities upon the few cancer hospitals then existing, upon the cancel 
services in general hospitals, and upon the medical profession A new era 
of great promise was daumng and pieparations weie rapidly made to take 
advantage of the new oppoi tunities One notes especially the important 
contributions that began to appear from the London Cancel Hospital, the 
Middlesex Hospital, the Czerny Institute of Heidelberg, the Buffalo Labora- 
tory, and from many less known institutions and clinics in Europe and 
America The final and most important development was the cieation of 
several special cancer hospitals and institutes, combining clinical and labora- 
tory studies, gathering largei numbers of cancer patients in one place, and 
leading to much greater specialization in all departments Beginning about 
1910 and continuing in spite of the Great War, special cancer institutes and 
hospitals Avere built m Stockholm, Pans, Milan, Rome, Lisbon, Madrid, 
Buenos Aires, London, Manchester and New York, and reorganization of 
the cancer service ivas effected in a great many large geneial hospitals in 
all parts of the Avorld The fact that this radical change proceeded rapidly, 
often cutting across existing organizations, causing much inconvenience and 
some confusion, and arousing opposition from many quarters, is perhaps the 
best proof of its ivisdom and necessity On the whole, these revolutionary 
innovations which carried endorsement of specialization in the study and 
treatment of cancer were lecen^ed with remarkable hospitality Such, in 
biief, IS the history of the dei^elopment of the modern cancer institute and 
laboratory From experience m one laboratory of this type and visits to 
others, it is possible to compare the character of the service rendered with 
that available 40 years ago 

To the descriptive tumor pathologist, one of the chief advantages of 
the large cancer hospital is the wealth of material The cases are numerous 
enough to permit the frequent use of the method of diagnosis of obscure 
cases by comparing transitional cases of the same general group Diagnosis 
by transitional cases is well illustrated by an experience with the group of 
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intermusculai myxosarcomata These tumors were long known as “fascial 
sai comas,” but their histogenesis was obscure I had been seeing these 
rather raie tumors for many years and had never been satisfied that they 
arose fiom the fasciae, while their relation to other tumors of the same 
regions was quite undetermined However, during the past several years, 
encountering a greatly increased number of such growths, it became appar- 
ent from transitional cases, that the so called fascial sarcoma is a form of 
liposarcoma producing mucus instead of fat, and sometimes containing in 
the same tumor areas of fetal liposarcoma and myxosarcoma This method 
of diagnosis by transitional cases is about the only resouice available for 
the identification of many obscuie structural types, and it is effective only 
when a large material is available It is particularly important in the group 
of neurogenic tumois, and the lymphomata, but often proves of decisive 
value in many other groups 

The great value of abundant material and transitional cases was really 
first biought into prominence by Codmaii, when, in 1916, he established the 
Registiy of Bone Sarcoma The value of this large collection immediately 
became so obvious that several other registries were soon established and 
there are now at least seven extensive tumor registries located at the Army 
Medical Museum 

The diagnosis of tumors by aspiiation has been practiced for many 
years It was used by Mixter 25 years ago, and later by Guthrie, especially 
for lymph nodes The routine use of this method to replace the surgical 
biopsy was first brought into prominence by the work of Martin and Ellis 
When the method was discussed not long ago before the American Asso- 
ciation for Cancer Reseat ch, it was generally rejected Yet an experience 
of five years with several thousand cases has established the aspiration 
biopsy as an extremely impoitant and very reliable method under the con- 
ditions existing in a large cancer hospital Its safe use requires instruction 
of the operator, continued experience with the technic, knowledge of the 
souices of error, and experience and patience on the part of the pathologist 
The technic varies and must be learned for each organ Under other con- 
ditions the method may not be recommended Yet the most extensive atlas 
of aspiration tumor material comes from Pavlowsky of the General Sur- 
gical Clinic at Buenos Aires 

The significance of variations in grade of malignancy of tumors was 
well known in 1895, but estimates of prognosis were based on the general 
features of the cases rather than on strictly histologic signs It remained 
for Broders to point out the practical value of prognoses based solely on 
careful histologic analysis of tumor stiucture He worked with a large 
material This type of laboratory report is now geneially accepted as es- 
sential for the information of the surgeon However, one still heais many 
objections against the grading of tumors The same tumor may contain 
several structural types The great majority of tumors of one kind are 
much alike, and the prognosis depends more on the extent of the disease 
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and the chaiacter of the tieatment than upon histologic featuies It is tine 
that when one deals with a small nnmbei of cases, he may find that all fall 
within the mtei mediate giades which cairy an average piognosis, but with 
a large material many cases begin to appear m the extieme giades wheie 
the piognosis is distinctly affected by the potential malignancy as measured 
alone by histologic striictme The grading of tumois has, therefoie, be- 
come an established practice with tumor pathologists Personally, while 
always considering the oidmaiy signs of malignancy, I piefer to lely, wheie 
possible, on ceitam peculiar stiuctuial featuies which have become lecog- 
nized as detei mining piognosis, such as the favoiable outlook foi mammary 
cancer composed exclusively of cleai cells, as mentioned by Delbet, the veiy 
fatal tendencies of mammaiy cancer with complete loss of polarity and 
isolation of cells, the good piognosis of 13'mphosaicoma containing many 
large cleai cells, and the lemaikable 1 elation between piognosis and fibrillar 
content of oculai melanoma desciibed by Callender and Wilder^ All these 
and many othei specific histologic chaiacters of tumois have been brought 
to light b}'- ivoi leers who had access to an extensive material 

Estimation of the degree of radiosensitivity is another problem which 
belongs to the special caiicei laboratoiy While the general pimciples of 
radiosensitivity weie eaily lecognized and formulated, inci easing expeii- 
ence soon showed that the lesponse to radiation is subject to so many 
vaiiable factois that its estimation becomes a bioad clinical problem In 
fact the exceptions observed to theoretic rules and principles are so numei- 
ous and capiicious that the tumoi pathologist falls back largely upon actual 
expeiience befoie ventuimg to predict what any tumor will do under radia- 
tion Who would anticipate that a caicinoma of the phaiyngeal wall would 
react better than an identical structuie on the mucosa of the cheek, that 
uhile primary thyroid tumois are geneially resistant, yi’et excellent lesults 
aie obtainable with residual masses left aftei paitial excision, that thymus 
tumors disappearing lapidly after treatment peisistently leciii unless treat- 
ment IS long maintained, that embiyonal carcinoma of the testis yields com- 
pletely and permanently, while a slight adenocaicmomatous structuie m a 
testis tumor rendeis that structuie lesistant^ These and scoies of othei 
peculiarities can be learned only by expeiience uith an extensive material 
over a long period, and it is difficult to see how one can make much pi ogress 
in this field undei any other conditions No doubt principles of radio- 
sensitivity will gradually emeige and bring some order m this diffiailt and 
essential field of tumor diagnosis Already we are finding that radical 
changes in the intensity and spacing of dosage and size of portals bung 
unexpected results not heretofore obseived, so that the whole appioach to 
the problem of radiation therapy is steadily altering It has now become 
essentially a problem for clinical judgment and the exercise of a genuine 
detective sense 

There is anothei type of seivice which cannot well be rendered except 
m a large clinic and laboratory where special types of cases are concen- 
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tiated in one service A distinguished American pathologist recently made 
a valuable report on the fate of about 300 cases of tumors of the salivary 
glands -with complete follow up This extensive material was carefully 
analyzed from many angles and the following conclusions drawn 

Recurrence was observed in 23 23 per cent Endeavors to correlate the 
structure with the clinical behavior totally failed The data collected did 
not indicate that roentgenotherapy or radium is of any greater value than 
the knife Convincing figures were given to show the importance of not 
operating until the tumor reaches the size of a lemon A review of this 
report indicates that the main conclusions drawn were justified No data 
on the dosage of radiation were given and the use of the expression that the 
patients were “exposed” to the roentgen ray or radium suggests that the 
treatment was mostly of a miscellaneous type, and certainly did not meet 
modem standards However, when one compares these conclusions with 
those held in laige cancer hospitals, such as the Radiumhemmet at Stock- 
holm or the Memorial Hospital, New York, all the conclusions are con- 
tradicted These clinics find a notable, although not invariable relation 
between cellular structure and rate of growth, surgical curability, and radio- 
sensitivity The recuriences are far less than 2323 per cent, and radiation 
IS employed succesfully in certain cases These clinics operate immediately 
and would not venture to wait until the tumor 1 caches the size of a lemon 
How is it possible that such divergent opinions can be reached regarding a 
common type of tumor ^ The reason appears clearly when it is found that 
the report cited refers to 300 cases coming from 90 different operators, 
while in the special cancer hospitals the material is under the charge of 
one service or one man If 300 cases are distributed among 90 operators 
over a period of 20 years, how long will it take the 90 operators to become 
familiar with the peculiarities of parotid tumors^ 

Seveial years ago Bloodgood cnculated among a group of recognized 
general pathologists, a series of cases of borderline lesions of the breast 
There was a wide difference of opinion regarding the true nature and clin- 
ical significance of these lesions This situation disclosed the fact that many 
of the pathologists and the clinics they served did not have enough experi- 
ence with such lesions to determine positively their practical significance 
and that statistics regarding the cures of mammary cancer m such clinics 
weie of doubtful value 

Recently Cole submitted eight early lesions of the stomach, which he 
had diagnosed as cancel, to 21 recognized pathologists The result was sur- 
prising and significant, for opinions were about equally divided as to the 
malignancy of these lesions The fact that Cole did not always submit all 
the material for examination at the same time added a humorous element 
to the inquiry, but did not alter its significance It was shown that one or 
two sections were inadequate to form the basis of an opinion in such cases, 
and that several sections of the whole lesion were required It was also 
emphasized that the recognition of early gastric cancer may be a very di - 
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ficult undei taking requiring wide expeiience in general and tumor pathol- 
ogy, and it seems necessary to admit that many general pathologists are 
not familiar with the significance of certain early neoplastic changes m the 
stomach Here again it was demonstrated that statistics regarding the 
cm ability of any but the well established and readily recognizable cancers 
of the stomach in American clinics are of doubtful value From my pei- 
sonal knowledge of Euiopean clinics, I feel that similar conditions exist 
abroad 

Theie is no reason why the highest standards of effiaency m histologic 
diagnosis, combined with complete follow up, should not be developed m 
surgical clinics of general hospitals, provided they have a large material, 
but these conditions seem more readily attainable in a cancer hospital ^\here 
pathologists and clinicians aie not absorbed in other subjects That such 
facilities do not exist in all hospitals is indicated by the experience of Blood- 
good and Cole, and by the Codman Registry of Bone Sarcoma 

Science Seivice m a Cancel Hospital — The distinguished director of le- 
search of a great industrial company voices the feeling of science editors 
and directors of industrial research in general, when he expi esses his fear 
that cancer research is not well organized, lacks cooperation, and would be 
much improved if under the control of highly competent coordinators He 
has a “hunch” that local elevations of temperature may be responsible for 
the outbreak of many cancers, and he refers to the probable importance of 
Langmuii’s observations on molecular surface films and surface tension of 
cells in the control of cell growth and malignancy, and he asks where can 
he take these ideas to have them tried out The answer is that he can 
take them to any well organized cancer institute m this country or abroad, 
secure reference to the literature on these subjects, and get a competent 
opinion as to whether they are worth while pursuing, but rarely will he 
find the elaboiate organization or extensive resources required to cover 
eveiy phase of such investigations, or anything approaching the facilities 
of the industrial research laboratory 

Nevertheless, in the laboratory organization of the cancel institute, and 
hospital, one finds departments representing the fundamental sciences, all of 
which are necessary for the pioper functioning of the institute These in- 
clude physics, biophysics, chemistry, biology, physiology, each with its own 
quarters, equipment, budget and staff 

Physics — The department of physics carries a substantial routine serv- 
ice in installing, repairing and calibrating roentgen ray machines, designing 
and constructing instruments with the aid of a staff of mechanics, filling 
prescriptions for radon, and learning how to avoid the hazards of the woik 
The staff of physicists aie in constant demand for consultations with the 
clinical staff regarding the calculation of surface and depth dosage, the 
effects of different filters, the influence of changes in the size of portals, 
and of variations in the spacing of doses, and a great variety of theoretic 
questions on which they are presumed to base opinions on experimental 
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data Without such control, radiation therapy becomes an inefficient and 
lathei dangeious routine practice, and lacks the refinements which modern 
standaids demand The physics department, cooperating with biophysics, 
IS laigely a lesearch department investigating by experimental methods the 
significance of intensity, voltage, ampeiage, and wavelength of radium and 
roentgen rays, the effects of secondary radiation m different media, the na- 
ture of secondary effects on patients, the chemical changes produced in 
simple substiates, the chemical and physiologic effects on growth and func- 
tions of plant and animal indicators Most of our knowledge of radio- 
physiology has emanated from the laboratories of cancer institutes In the 
educational field the physics department gives lectures and demonstrations 
and some formal couises of mstiuction for students, physicians and physi- 
cists It should be the aim of such a department to provide an adequate 
career in physics as a science to those who enter the service, but its first 
responsibility is to furnish essential aid to surgeon and radiologist m the 
treatment of patients 

Chevmtiy — It is difficult to know how to organize and keep within 
reasonable limits the chemical department of a cancer hospital The routine 
clinical services piactice medical chemistry on the usual liberal scale of a 
general hospital, and add numeious special requests which occupy the time 
of one 01 more competent chemists There is an endless senes of small 
chemical investigations which make a strong appeal to the research instinct 
and therefore foim the bulk of chemical cancer literature There are 
chemical sides to nearly every cancer problem, so that chemical apparatus 
IS required in all the hospital laboratory divisions The search for growth 
stimulating and inhibiting substances, Ccincei igenic agents, metabolic products, 
the elusive cancer diagnostic tests, specific nutrient media, composition of 
tumor tissue, chemotherapy, oi ganothei apy, are some of the many topics 
which occupy the mam attention of many modern cancer laboratory staffs 
These problems seem to make the most effective appeal to those who 
undertake to establish cancer research on limited resources, which as a rule 
were better assigned to the suppoit of good routine service to patients 
Chemical fields are now so highly specialized that well trained workers in 
many depaitments are demanded if significant results are to be obtained 
A leview of current chemical cancer literatuie indicates that much labor 
would be eliminated if chemical pioblems were under the direction of one 
who IS familiar with cancer, but under any circumstances, a strong chemical 
department is a foundation stone of a good cancer service organization 

Biology — -The department of biology deals with the experimental pro- 
duction of tumors and with genetics Each of these fields may be pursued 
in institutions devoted exclusively to research, and generally exhaust the 
resources of such institutions, but I believe that each would receive invalu- 
able support, suggestions and control from the atmosphere of a large cancer 
hospital with the constant flow of problems arising in the cancer patient 
Soluble problems of cancer genesis have usually been suggested by obsena 
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tion on cancer m the human being, and the progress of knowledge of the 
causation of mammaiy, uterine, gastric, bladder and cutaneous cancer may 
be cited in support of this view Cancer genetics especially stands to piofit 
by closer contact with human cancer In either field the services of highl}^ 
competent biologists are required 

Oncologic Physiology — During recent 3'ears there has been an increas- 
ing realization of the significance of tumors as aberiant oigans exerting a 
definite and often profound influence on the body as a wdiole, and e^en m 
some instances resulting fiom a disturbance of the altruistic relations of 
the organs, especiallj’- those with internal secretions The long established 
physiologic efifects of thyroid, ovaiian, adrenal and paiathyioid tumois 
called attention to the physiologic principle years ago, and the lecent dem- 
onstration of the estrogenic action of coal tar derivatives has been a strong 
stimulus to physiologic studies Endocrinology has been full of pitfalls 
and so the initial enthusiastic assumptions that estrogenic agents aie ac- 
tually operative in the origin of certain tumois and that the demonstration 
of such agents in various tumor tissues proved that the tumois weie caused 
thereby, have not been confirmed Estiogenic substances aie found m 
onion tips and are widely distributed in natuie Agents giving the leac- 
tions of intermedin are found in seveial tumoi types and m normal muscle 
The hormones seem to act mainly as contiibuting factois in the origin of 
tumors, but lack marked direct cancerigenic piopeities Howevei, the pur- 
suit of hoimones in blood and urine and tumor tissues, and their effects 
on the human body, has opened up a new and fiuitful field in cancer serv- 
ice and research which is of great theoietic and practical inteiest It now' 
seems probable that a satisfactory classification of ovarian tumois may be 
based largely on their physiologic effects The assay of Prolan is of 
value in the diagnosis and prognosis of testicular tumois Many ingenious 
efforts have been made with some success to find among lower animals specific 
indicators of the piesence of minute quantities of hormones, as thyioxin, 
estrin, intermedin and cortin Many new' clinical problems are arising in 
the analysis of tumors of the oigans foi specific hormones Such investiga- 
tions may not be regarded as interesting problems to be chosen at random, 
w'hen a clinic has nothing else to do, but belong to the essential data re- 
quired m the routine study and treatment of the cancer patient To meet 
this demand a substantial staff of competent w'orkers under the diiection of 
an experienced physiologist or pathologist in an organized department of 
physiology is required 

Education — ^The conditions provided by a well systematized laboiatory 
service m a cancer hospital are veiy favoiable for the instruction of stu- 
dents and staff There is a widespread feeling that in the university 
medical schools instruction in neoplastic diseases is not w'ell oiganized and 
IS inadequate foi the importance of the subject Cancer is the most curable 
of the major causes of death, and in this field the physician renders some 
of his most valuable services or makes his most regrettable nustakes A 
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few lectuies on the abstract theories of neoplasia, the microscopic study 
of a small senes of sections of epithelioma, carcinoma and sarcoma, a 
review of the symptoms and treatment methods of cancer in the various 
clinical departments where conflicting views are apt to be expressed, leave 
the average student with the impiession that malignant tumors are just 
another disease which he may safely undertake to diagnose and treat as he 
would pneumonia, appendicitis, or nephritis With the concentration of 
material in a cancer hospital, it is possible to give in one month to small 
gioups of students i8o hours of demonstration and instruction with intimate 
contact with many patients and covering the mam branches of the whole 
subject Aside from the limited information imparted, probably the main 
value of such a course lies in the point of view gained of the scope of the 
subject of cancer and the manner of approach to its problems For the 
postgiaduate student the opportunities for special instruction and experi- 
ence in a cancer hospital outclass those possible in a general hospital 
Whether or not one believes in high specialization in cancer service, there 
are few surgical services which may not benefit from the presence of some 
staff member who has passed through such a service m some American or 
European cancer hospital Finally, the unusual facilities, equipment and 
materials found m the scientific laboratoiies of a cancer institute might well 
induce the postgraduate faculties of univeisities to extend their field of 
operations and grant degrees m course to students m physics, chemistry 
and biology, as illustrated m the cancer process Some progress in this 
direction has already been made 

Comparing the complex organization now employed m the study and 
treatment of cancer with the conditions existing 40 01 50 years ago, it is 
difflcult for those who have lived through both periods and witnessed the 
gradual changes to realize the 1 evolutionary chaiacter of the progiess made 
Cancer can now be produced by a scoie of different methods, it can be 
cured by the skillful application of silent invisible radiant energy, its sur- 
gical treatment is now employed in a discriminating and highly skillful 
manner, the exciting causes of many of its major forms are well known 
Biologists cultivate malignant cells in test tubes indefinitely, chemists have 
levealed some of the most intimate features of the metabolism of the cancel 
process, geneticists have demonstrated the subtle influence of hei editary 
factors , cancer research has employed the available knowledge of the fun- 
damental sciences, an indifferent public has been aioused to a sense of its 
own responsibilities , and by combining all these agencies the outlook for 
the cancel patient has been greatly improved These advances probably 
measure up to those witnessed in most other branches of human endeavor, 
and are piobably quite as significant for human welfare as some of our 
more obtrusive achievements, as the combustion engine and the radio wave 
There is no doubt that a necessary foundation has been laid for further 
progress, and possibly, as many believe, for new discoveries of great prac- 
tical importance 
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This brief review of the scope of organization of the modern cancer 
hospital and institute in this country and abroad should stand as assurance 
to the lay public, to woikers in other sciences, to science editors, to directors 
of industrial research and to government officials, that the cancer problem 
probably is being handled about as well as may be in this generation with 
the facilities provided If society is dissatisfied, then the fiist step should 
be to enlaige the resources of cancer service and research, and bung them 
more in line with those enjoyed by industrial research 

During the year 1936 the steel industries of America spent oier $10,- 
000,000 in research This is more than the total capital devoted to cancer 
research in this country Or they may induce industrial reseaich organiza- 
tions to combine with the science departments of the universities and take 
over the so called problem of cancer which they interpret to be the secret 
of malignant growth, and let them put their own original views to piactical 
test There is plenty of cancer in every community But no experienced 
oncologist will offer any promise that these or any other expedients avail- 
able to piesent day science will immediately extend our knowledge of the 
ultimate nature of malignant overgrowth, or our control of disseminated 
cancer On the contrary, histor)'^ shows that the progiess of the past 50 
years has resulted mainly from the slow painstaking attack by pathologists 
and clinicians, on the problems as presented m the cancer patient, and ex- 
perience indicates that future progress will be along the same tedious paths 

On the other hand, while a grand marshaling of forces designed to 
quickly reveal the so called secret of cancer may not be encouraged, an 
entirely different attitude may be taken toward an immediate and substan- 
tial increase of the resources available m cancer hospitals and institutes foi 
the more comprehensive study of the host of solvable problems presented by 
the cancer patient This is the type of cancer research that is comparable 
to industrial research, which has proven so productive of results, but the 
capital provided for cancer is absurdly small compared with that for in- 
dustry If the public will invest adequate capital in this type of cancer 
research directed to solvable practical problems, they can probably be as- 
suied of corresponding returns, but not under the present conditions 
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ABNORMAL FUNCTION OF THE COMMON BILE DUCT 
RESULTING FROM BENIGN CONDITIONS 

Waltman Walters, M D , D Sc 
Rochester, Minn 

DIMSION OF SUnoEni, THE MAIO CLINIC 

Abnormal function of the common bile duct is largely a matter of 
infection and obstruction, and, when the condition is benign, the two are 
intimately associated Generally speaking, infection and obstruction of 
the common bile duct can be directly or indirectly related to inflammation 
which takes origin in the gallbladder 

Stones in the Common Duct — ^The most frequent cause of obstruction 
of the common duct is a biliary calculus which has been formed m the 
gallbladder and has been extruded from it into the common bile duct Most 
such stones are faceted but occasionally a single ovoid stone, sometimes of 
the cholesterol type which is formed in the gallbladder, will be found to 
be the cause of obstruction of the common duct Above such obstructing 
stones, not infrequently mushy, muddy, sandy material will be found m 
both common and hepatic ducts This material is composed of cholesterol 
and bile pigment and is quite characteristic of the type of stones of the 
common duct which form secondarily 

That the clinical picture of biliary colic, followed by jaundice, is indica- 
tive of obstruction of the biliary tract, probably the result of a stone m 
the common duct, is well lecognized In lo per cent of cases, however, 
m which the lesion is benign, the biliary obstruction is not the result of a 
stone in the common duct but is owing to inflammatory obstruction of the 
pancreas and extension of the inflammatory process into the liver, the pro- 
cess having its origin in the original inflammatory lesion of the gallbladder 
On the other hand, a stone oi stones may be present m the common bile 
duct without producing evidence of biliary obstruction , in such a case 
of diseased gallbladder it may be removed without exploration of the com- 
mon bile duct and evidence of the presence of the calculi may appear 
later The frequency with which stones are present in the common duct 
IS emphasized by the fact that in the 812 operations performed at The Mayo 
Clinic, in 1936, for benign lesions of gallbladder and common duct, stones 
were found in the common duct or hepatic duct in 109 Repeated attacks 
of colic direct attention to the common bile duct but not infrequently, be- 
cause of the absence of a history of jaundice or of chills and fever, the 
probability is not taken into considei ation that a stone in the common bile 
duct can be overlooked I believe that the possibility of stones in the 
common bile duct being overlooked could be reduced to an absolute mini- 
mum if a portion of the common duct was always exposed as part of the 
operation of cholecystectomy Not only would this give an accurate view 
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of a portion of the duct, so that the surgeon could determine its sire and 
whether or not there was infection in its wall, but in addition it uould 
prevent the possibility of injuring the duct during the peifonnance of 
cholecystectomy 

One surgeon® said that he opened the common duct foi exploiation onh 
when he could feel stones In my experience, adhering to this plan would 
have meant that small stones in the hepatic ducts or in the ampulla would 
have been overlooked in approximately 30 to 50 pei cent of the cases upon 
which I have operated Enlargement of the common duct, associated with 
any evidence of obstiuction, is almost an infallible indication that obstruc- 
tion IS actually piesent The obstructing agent wall not alwa}S be a stone, 
but when the duct is enlaiged it ahvays should be opened and the interior 
of It, as well as that of the hepatic duct, should be diligently searched foi 
stones It has been the custom at The Mayo Clinic for 35 years, wdien the 
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Fio I — Scoops for e\plonng common and hepatic ducts for stones and dilating the 

sphincter 

duct has been opened for exploiation, to pass exploring scoops thiough the 
low'er end of the duct into the duodenum to dilate the sphincter A scoop 
4 or 5 Mm in diameter is first used and larger scoops are then passed 
until one 8 Mm m diameter has been used The scoops wdnch are repie- 
sented in Fig i have the distinct advantage not only of serving as sotind- 
like dilators of the sphincter, but in addition they allows any small stones 
to be engaged in the hollow of the scoop, thus permitting their lemoval 
Dilatation of the sphincter accomplishes t\vo purposes First, it allows pas- 
sage through it of hepatic duct stones which might have escaped the explor- 
ing scoop, second, b}'- dilatation, the development of postoperative spasm 
of the sphincter piobably is reduced considerably That spasm of the sphinc- 
ter of Oddi is a definite factor m the causation of biliary colic cannot be 
denied, and a moie detailed discussion of this will be considered later 
Choledochogiaphy or Cholangwgiaphy and the Forced Passage of Rc- 
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tamed Common Duct Stones — The use of choledochography or cholangiog- 
raphy , namely, roentgenographic examination of the outline of the common 
bile duct after injection of a substance that is opaque to roentgen rays 
(biominol, hpoiodme) both at the time of operation and subsequent to 
it, as bas been suggested by Overholt, Minzzi, by Thiessen and me, and 
by Best and Hicken, and Hicken, Best and Hunt, has given valuable infor- 
mation not only regarding tbe size of the common bile duct but also regard- 
ing Its emptying time and the presence of persisting obstruction 

In a case m -which I recently operated, the patient was obese and had 
undergone an operation on the biliary tract elsewhere I removed a large 
stone from the ampulla At that time it was impossible to explore the 
mtrahepatic duct because a large, anomalously placed hepatic duct covered 
most of the common duct Although dilation of the sphincter of Oddi was 
earned out by means of exploring scoops, two weeks subsequent to opera- 
tion, when tbe T tube was closed, attacks of biliary colic again occurred 
A choledocbogram revealed a circumscribed filling defect apparently caused 
by a stone, in the lower end of the common bile duct (Fig 2A) Repeat- 
edly, closure of the T tube was followed by attacks of biliary colic Using 
the method of instillation of ether into the common bile duct as suggested 
by Pribram, and diluting tbe ether with alcohol as suggested by Osterberg, 
the stone was fragmented (Fig 2B) Then, by closing the T tube after 
the mixture of alcohol and ether had been introduced, sufficient pressure 
was produced within the common bile duct so that the fragments of stone 
were forced through a relaxed sphincter of Oddi , this relaxation had been 
accomplished by having the patient inhale an ampule of amyl nitrite A 
choledocbogram then disclosed that the gallbladder was free of defects and 
that its contents were emptying normally into the duodenum (Fig 2C) 

This method of clearing the common bile duct of stones is worthy of 
emphasis It places distinct importance on the use of choledochography 
as a method of interpreting the physiologic function of the common bile 
duct subsequent to operations on it 

Spasm 01 Inflammation of the Sphmctei of Oddi — A great deal of 
excellent woik has been done on the anatomy of the sphincter of Oddi In 
a recent review of the subject, Boyden has given a detailed account of the 
contributions m this field He attributed to Vesahus the first description 
of the sphmcteric mechanism at the lower end of the common bile duct, 
and he credited Oddi, Hendrickson, Nuboer and Westphal with descriptions 
relative to the anatomy and physiology of the structure 

McGowan and Butsch,® ® Fellows in Surgery in The Mayo Founda- 
tion, studied, with me, a group of patients who had been operated upon 
because of biliary colic The common bile duct of each patient had been 
opened and explored , in some cases stones had been found and in some 
cases they had not A T tube had been inserted in each case In some 
cases attacks of colic continued after operation The presence of the T tube 
allowed McGowan and Butsch to determine in these cases whether the 
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Fig s ~(A) Choledochogram 
showing: filling defect in the lower 
end of the common bile duct (B) 
Choledochogram show mg apparent 
fragmentation of the stone in the 
lower end of the common bile duct 
(C) Choledochogram showing com 
raon bile duct tree of defects and 
emptjing normally 
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intraductal piessures lemained within the normal range of o to 30 Mm 
of watei or whether they had increased The investigators could be rea- 
sonably sure that stones were no longer present, but they found, simul- 
taneous with attacks of colic, pressures within the common bile duct of 
as much as no 01 even 160 Mm of watei (Chart i, above) Administra- 
tion of morphine, 1/6 gr (001 Gm ), aggravated the pain and increased 
the intraductal piessuie The same was true, but to a less maiked degree, 
when codeine, dilaudid or pantopon was administered Inhalation of amyl 
nitrite and the placing of i/ioo gr (00006 Gm ) of nitroglycerin under 
the tongue lelieved the pain and reduced the pressure within the common 
bile duct, It was assumed, therefoie, that these two diugs, amyl nitiite and 
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Chart i — (Above) Showing incresse in intrsductsl pressure during an attack of pain 
Precipitation of biliarj colic with increase m intraductal pressure by the administration ot morp 

nitroglycei m, had relaxed the sphmctenc mechanism at the lower end of 
the common bile duct These obseivers also found that m some cases m 
which stones had not been found m the common bile duct, an attack of 
biliary colic, with increased intraductal pressure, could be precipitated by 
administration of morphine (Chait i, below), codeine, pantopon oi dilaudid, 
and aftei the precipitation of such attacks their lelief, as well as a decrease 
in intraductal pressure, likewise could be obtained by using the antispasmodic 
substances, amyl nitrite and nitroglycerin When a substance opaque to 
roentgen rays (lipoiodme) was injected into the bile ducts and loentgeno 
grams were made, it was noted that, with the attack of pain, spasm 
lower end of the common bile duct occuned and the opaque substance e 
the mtrahepatic ducts With the administration of amyl nitrite or nitro 
glycerin, the spasm of the lower end of the duct ceased, the intraliepatic 
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and common bile ducts emptied of the opaque substance, intraductal pres- 
sure decreased, and the patient was relieved of pain 

This work is of outstanding importance, too, because, among other 
things. It emphasizes the fact that abnormal function of the sphincteric 
mechanism of the lower end of the common bile duct is intimately asso- 
ciated with pain which occuis with some lesions of the biliary tract It 
should not be assumed in any case that spasm of the sphmctei of Oddi alone 
IS the cause of postoperative biliary colic, for in several cases studied stones 
have been removed from the common bile duct and in others pancieatitis 
has been demonstrated at subsequent opeiation There is no question m 
my mind but that most patients who continue to have biliaiy colic subse- 
quent to operation usually have either a stone or stones in the common or 
hepatic ducts, or pancreatitis, as factors in production of the pain It should 
not be assumed that spasm of the sphincter exists independently until the 
common duct has been opened and thoroughly explored for stones How- 
ever, if the usual precipitating factors are absent, and if it is pioved by 
postoperative studies of intraductal pressure and by loentgenogiaphic stud- 
ies, that intraductal pressure is abnormally high, that the ducts do not 
empty and that opaque substances fill the ducts m a retrograde direction, then 
local abnormality of the sphincter of Oddi should be consideied 

Infection — ^The problem of infection associated with abnoimal function 
of the common bile duct deserves emphasis and elaboration That acute 
inflammation of the gallbladder can produce mild jaundice \Mthout there 
being a stone in the common bile duct is well recognized This jaundice 
IS largely the result of extension of the inflammation, not only through the 
lymphatic channels but also through the walls of the biliaiy tiact, into the 
liver and into the pancieas With edema of the pancreas, sufficient obstruc- 
tion of the common bile duct occurs to bring about stasis in the common 
bile duct and, with this stasis, and with the infection present in the gall- 
bladder, the contents of the common bile duct become infected In cases 
of acute, subacute and chronic inflammation of the biliary passages, m which 
the common bile duct was opened for exploiation, the presence of gram- 
negative bacilli, sometimes associated with Streptococci and Staphylococci, 
has been a fiequent finding in my experience Relief of the biliary obstiuc- 
tion m these cases has been followed by subsidence of infection and disap- 
peaiance oi alleviation of the evidence of disease of the biliary tract The 
obstruction has been relieved either by cholecystostomy and lemoval of the 
obstructing stone m the cystic duct, or better still, by cholecystectomy if 
acute or subacute infection of the gallbladder is present, relief also has 
been effected by removal of stones from the common bile duct or, if stones 
were not present, by drainage of the common bile duct In these cases, 
likewise, choledochographic study of the contour of the duct and of its 
emptying time, subsequent to opeiation, has been of the gieatest value 

On several occasions, when clinical trial at closure of the T tube indi- 
cated that the common bile duct was emptying normally, it has been found 
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on choledochography that the duct remained enlarged and maintained its 
tendency to retain infected bile I think it has been in this group that, 
prior to routine choledochography, symptoms have recurred because of too 
early removal of the T tube For the last two and one-half years I have 
held to the belief that the T tube should not be removed from a dilated, 
partially obstructed common bile duct until its contour has returned to nor- 
mal and until it empties in a normal fashion, that is, m ten minutes In 
one case dilatation of the duct persisted for more than three months (Fig 
3'A) In this case closure of the T tube, too, was followed by pain The 
T tube was allowed to remain in place for an additional three months, when 
choledochography disclosed that the common bile duct was of normal size 
and was emptying normally (Fig 3B) Then closure of the T tube was 



Fig 3 — (A) Choledochograra showing persisting dilatation of the common bile duct three m 
after transduodenal removal of cominon duct stone (B) Choledochogram snouing that same Qu 
normal m size at end of six months of drainage 


not followed by pain Subsequent to removal of the T tube, the patient 
has been well In seveial cases in which biliar}^ colic appeared subsequent 
to cholecystectomy, the common bile duct was found to be enlarged, and 
when it was opened and exploied it was found not to contain stones, but 
thickening of the head of the pancreas was demonstrable by palpation The 
persisting narrowing of, and stasis m, the common bile duct had been demon- 
strable for several weeks subsequent to operation (Fig 4^- and B), and 
in a few of these cases reflux of the injected substances into the pancreatic 
duct was demonstrable (Fig 5) What part this reflux played m the per 
sistent pancreatitis is, of course, difficult to determine 

Stiictwe of the Common Bile Duct — Only the briefest reference can 
be made at this time to some of the important pathologic and physiologic 
changes demonstrable m cases m which obstruction and infection are asso 
ciated with stricture of the common bile duct 

Evidence has been presented which would indicate that an obliterative 
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infection which occurs spontaneously may produce stricture of the common 
bile duct Fortunately such cases are rare Most strictures of the com- 
mon bile duct are traumatic and more or less localized, and fortunately there 
IS usually sufficient normal duct above the stricture that anastomosis can 
be made between it (above the stricture) and an opening made in the duo- 
denum In such cases the results of the operation are dependent on three 
factois First of all, that infection m the wall of the duct above the stric- 
ture, and within the liver, is not so severe that it cannot subside when the 
obstruction has been relieved by the anastomosis, second, that sufficient 
duct be piesent to allow accurate anastomosis between it and an opening 
made in the duodenum , and third, that so much damage has not taken place 
to the hepatic parenchyma, as a result of obstruction and infection from 
the stricture, that it cannot return to reasonably normal function after 
lelief of the biliary obstruction The capacity of the liver to return to 
reasonably normal function when an accurate anastomosis can be carried 
out IS astounding I think the points that are well worth emphasizing, there- 
fore, are that if there is sufficient normal duct above the stricture that 
accurate anastomosis can be made between it and an opening in the duo- 
denum, and if the liver is in good condition and is without too much infec- 
tion, the chances of a persisting excellent result from the operation are 
very good Forty-eight per cent of a group of 29 patients who had stric- 
ture of the common bile duct, upon whom I had operated, between 1924 
and 1933, weie living and in good condition when studied in 1936 When 
the additional 22 patients operated upon, between 1933 and 1936, were in- 
cluded, making a total of 51 cases, approximately 57 per cent of the entire 
group were living and well Experience has shown that choledochoduo- 

denostomy or hepaticoduodenostomy has been the preferable procedure for 
stnctuie of the bile ducts, and the best results have been obtained m those 
cases m which opeiation was pei formed early in the course of the biliary 
obstruction and in which the liver had been injured very little by either 
cinhosis or infection 


SUMMARY 

Abnormal function of the common bile duct is largely a matter of in- 
fection and obstruction associated with biliary calculi and other benign ob- 
structive lesions of the biliary tract, such as pancreatitis and cholangeitis, 
stnctuie of the common bile duct and abnormal function of the sphincter 
of Oddi 

The high incidence of stone of the common duct associated with chole- 
lithiasis leads one to assume that, in many cases, stones of the common duct 
are being overlooked This possibility could be reduced to a minimum if 
all dilated common bile ducts were opened and explored for stones even 
though stones could not be palpated through the walls of the ducts 

Introduction of a T tube into the common bile duct for drainage fol- 
lowing exploration has allowed study of the size and rapidity of emptjnng 
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of the common bile duct (choledochogtaph)% cholangiography) Such ro- 
entgenologic studies reveal the presence of persisting obstiuction and indi- 
cate their cause, such as inflammatory thickening m the head of the pan- 
creas, abnormal function of the sphincter of Oddi and ovei looked stone in 
the common duct In a recent case, in which a stone peisisted m the 
common duct, fragmentation of the stone and forcible expulsion of it into 
the duodenum occurred after introduction of ether and alcohol into the 
common duct after the sphincter of Oddi had been caused to relax b\ 
administration of amyl nitrite 

Studies indicated that pressure of as much as i 6 o Mm of natei oc- 
curred within the common bile duct during an attack of biliary colic In 
some cases such an attack can be precipitated by administration of morphine 
gr (o 01 Gm ) During the attacks of pain the use of an antispas- 
modic substance, nitroglycerin or amyl nitrite, has relaxed the sphincteric 
mechanism at the lower end of the common bile duct, reduced the intraductal 
pressure and relieved pain 

Abnormal function of the sphincter of Oddi usually occurs secondarily 
to retention of stones in the common bile duct and pancreatitis but m a 
few cases it may occur independently Acute and subacute inflammatoiy 
changes in the gallbladder progress through the walls of the common bile 
duct and through the lymphatic channels into the pancreas and liver, pio- 
ducmg jaundice without stones of the common duct m approximately lo 
per cent of cases Removal of the infected gallbladder and drainage of the 
common bile duct not only have removed the souice of infection in the 
gallbladder but infections in the pancreas and liver have subsided second- 
arily 

Cholodochography, in these cases, has been of the greatest assistance 
in determining the propitious time to remove the T tube fiom the common 
bile duct On several occasions in which it was thought that drainage had 
been of sufficient duration, choledochograms gave evidence of persisting 
enlargement of the common bile duct, with delay in its emptying Reflux 
of the opaque substance into the pancieatic duct has been demonstiated 
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CONGENITAL ATRESIA OF THE BILE DUCTS 

Edward J Donovan, M D 
Ne\\ York, N Y 

Congenital atresia of the bile ducts is a rare condition, but ve have 
had i6 cases at the Babies Hospital during the past ten }ears Although 
this IS a small group when compared with 21,000 admissions during the 
same period, these cases have occurred frequently enough to justify report- 
ing them I have two other cases which were operated upon at St Luke’s 
Hospital to add to this group 

The exact etiology of this condition is unknown, and while many theories 
have been advanced to explain its cause, the most plausible one apparently 
IS that the obliteration of the bile ducts is due to a failure of the ducts 
to canalize during development, and the accompanying cirrhosis of the luer 
IS secondary, resulting from the obstruction to the outflow of bile This 
theory easily explains the findings m many cases 

The embryologic development of the liver and bile duct system is so 
complex that one wonders why more developmental errors do not occur 
The liver, which is the first gland of the digestive tract to appear, is first 
seen m embryos of 3 Mm as a longitudinal evagination from the entoderm 
of the ventral surface of the gut in the duodenal aiea The cephalic por- 
tion of the evagination is solid It is destined to become the liver proper, 
and IS called the pars hepatica The caudal portion of the original evagi- 
nation, called the pars cystica, is hollow, its cavitj being continuous with 
the lumen of the gut, and is the part from which the gallbladder and extra- 
hepatic ducts are to arise Beginning at both ends, the evagination con- 
stricts itself from the gut so that in an 8 Mm embryo, its onl) connec- 
tion with the intestine is a narrow cord of cells, the anlage of the common 
duct 

The pars hepatica glows very rapidly and remains attached to the com- 
mon duct by a short cord of cells which will later become the hepatic duct 
The pars cystica, which also increases in size rather rapidly, is connected 
with the common duct by a short cord of cells, later to become the cystic 
duct The pars cystica grows into the ventral mesentery and thus becomes 
surrounded by mesodermal tissue, its proximal portion continues to elon- 
gate and form the cystic duct, the distal portion becomes larger and more 
dilated and forms the gallbladder The pars hepatica also grows into the 
ventral mesentery and becomes surrounded by mesodermal tissue which gives 
rise to the capsule of Ghsson Most authors believe that the extrahepatic 
ducts during development lose their lumens through epithelial prolifera- 
tion to become solid cords, later becoming recanahzed 

The pathologic changes presented in these cases are quite variable, de- 
pending to a large extent upon the age of the patient, since the process is 
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rapidly progressive Any poition of the bile duct system may be wanting 
The gallbladder may be present, often small and colorless, or it may be 
completely absent, as it was in two of our cases The obliteration of the ducts 
may be found anywhere, but it is often m the legion of the common duct The 
liver IS usually daik gieen m color, very much enlarged, hard and irregular 
On microscopic section, there is, m various degrees, replacement of normal 
liver sti uctui es by fibrous tissue 

The clinical picture in congenital atiesia of the bile ducts runs quite 
true to form Jaundice may be piesent at birth, but more often the baby 
appears quite normal, becoming jaundiced two or three days later At 
first, the stools, while they may be colored, give a negative test for bile, 
but they soon become clay colored oi white The jaundice increases rapidly 
so that at the age of three oi four months, these patients have a grayish- 
gieen coloi Bile is present in the urine in large quantities, and, if the 
atresia is complete, the liver increases rapidly in size and soon becomes 
nodular In most cases, the spleen is also enlarged The blood shows an 
increased bile index and a positive immediate direct van den Bergh reac- 
tion The clinical pictuie is usually one of progressive decline, with in- 
creasing jaundice, constantly enlarging liver and spleen, followed by death 
at about the age of six months A few cases have been reported wheie 
these children with complete atiesia have lived to be 15 months of age 

The prognosis for complete atresia is invariably fatal One of the 
patients of this series was 14 months old at death When the obliteration 
IS incomplete, surgery offers great hope Unfortunately, the obliteration 
was so complete in most of our cases that nothing could be done for them, 
and in most instances, autopsy confiimed the operative findings Ladd^" 
has been more fortunate in his senes, having found eight of ii cases amena- 
ble to surgery Only one of oui 18 cases was helped by surgery Two 
cases thought to be hopeless at operation are alive and well two and one- 
half and three yeais after operation I am completely at a loss to know 
how to explain these two cases Both patients had all of the requisites 
for such a diagnosis At operation the ducts were well exposed and ex- 
amined carefully They appeared only as fibrous cords and had every indi- 
cation of being undeveloped Obviously we were mistaken in our diagnosis, 
as neither child has had symptoms of atiesia since the jaundice disappeared 


after operation 

In making the diagnosis of congenital atresia of the bile ducts, it is 
necessary to eliminate (i) Icterus neonatorum, which usually disappears 
before the patient is two weeks old, (2) syphilitic hepatitis, which may be 
excluded by serology of the patient and his parents in the absence of other 
stigmata of syphilis , (3) congenital hemolytic icterus, which is rarely found 
111 such young children, may be excluded by a normal fragility of the red 
cells , (4) jaundice of sepsis, which may be ruled out by the absence o 
fever, and by negative blood culture and the absence of other signs of 
sepsis, (5) jaundice due to pressure on the common 01 hepatic ducts ly 
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enlarged lymph nodes We have had one case vho had a l}pical history 
of atresia of the bile ducts who A\as successful!} operated upon for obstruc- 
tion of the common duct Autopsy four months later showed the common 
duct obstruction to be due to tuberculosis of the hepatic l}mph nodes 

The aim of surgery m these cases is to deliver the bile into the intesti- 
nal tract, and any operation which may accomplish this is w'orth while 
Cholecystgasti ostomy and cholecystoduodenostomy are excellent procedures 
if there is enough of the duct system present to effect such an anastomosis 
If not, drainage to the outside may be established, creating an external biliary 
fistula wdnch may later be implanted into the stomach or duodenum Saline 
should be injected into the ducts at opeiation in the hope that the obsti no- 
tion may be due to a mucous plug wdnch may be foiced out Obvious!} all 
of these cases deserve an exploiatory celiotomy, hoping that theie is enough 
of the duct system present to do some of the above piocedures 

ABBREVIATED REPORTS OF i8 CASES 

Case I — M R , a female, age three months, was admitted to St Luke’s Hospital 
W'lth a historj^ of increasing jaundice, clay colored stools and dark colored urine since 
the age of two w'ceks She had vomited maiw times since birth but there had ne\cr been 
any bile in the vomitus Plaster encasement of both feet for talipes varus The family 
history W'as negative Well developed, w'cll nourished but decplv jaundiced Lner was 
palpable 4 cm below the costal margin and the spleen w'as palpable Blood count normal, 
urine was bile positive, stools bile negative Bile index 83, blood calcium ii 4, blood 
phosphorus 7 Van den Bergh immediate direct positive At operation the lner A\as 
enlarged, dark green m color but smooth The gallbladder was very large and filled with 
bile The cystic duct was distended and entered the common hepatic duct directly The 
common duct w'as absent Cholecj stgastrostomy was effected bj suture just proximal to 
the pylorus Convalescence was uneventful and the first stool (48 hours after operation) 
W'as positive for bile The bile index one W'eek after operation had dropped to 20, and 
the jaundice disappeared rapidly This patient has been followed for four and one-half 
3'ears and is normal 111 every w'ay Another child born to these parents two a ears ago 
show'ed no abnormalities 

Case 2 — J G , a w'hitc female, age three w'ceks, w'as admitted to St Luke’s HospUal 
W'lth a history of rapidlj increasing jaundice, dark colored urine and claj colored stools 
since the first dav after birth Tw'o children of this family had died of jaundice at the 
ages of three months and three weeks respectively The family historj was negatwe 
otherw'ise Bile index w’as 50, van den Bergh immediate, direct Avas positne, urine AAas 
bile positive, stools bile negatiA'e, fragilitj of the red cells A\as normal, Wassermann on 
patient and parents negatiAC The patient AA'as obscried for 16 dajs and seemed to be 
getting Avorse rapidly She AA'as transfused three times At operation the lner A\as large, 
dark green and smooth The gallbladder Avas small and colorless, the common and 
hepatic ducts looked like fibrous cords The abdomen A\as closed because the condition 
did not seem to be amenable to surgerj The com alescence Avas uneAcnlful and she A\as 
discharged from the hospital tAA'o Aveeks later, all stools in the comalcscent period AAere 
bile negative and the jaundice was not better Shortly after being discharged from the 
hospital she began to gam in a\ eight, the jaundice graduallj disappeared and the stools 
at the same time became colored She has been folloAvcd for three jears and has remained 
entirelj free from sjmptoms This patient had eAerj thing necessarA to make a diagnosis 
of congenital atresia of the bile ducts and at operation our suspicions seemed to be con- 
firmed The obstruction m this case must haA'e been due to a mucous plug or a temporarA 
failure of the ducts to open m the region of the portal fissure It is possible that this was 
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a case of icterus gravis which recovered, since there is a family history of two deaths in 
children, both of whom were jaundiced 

Case 3 — H C , a white male child, was admitted to the Babies Hospital with a 
history of increasing jaundice, dark colored urine and clay colored stools since birth 
Poorly nourished deeply jaundiced infant of two months of age, urine bile positive, stools 
bile negative, van den Bergh immediate, direct positive Operation showed a small gall- 
bladder which was colorless and empty The extrahepatic ducts seemed to be completely 
undeveloped The liver was large dark green in color and smooth The patient died 
i6 days after operation No autopsy 

Case 4 — E R , a white female child, age two months, was admitted to The Babies 
Hospital with a history of increasing jaundice since birth Liver and spleen were easily 
palpable, R B C 3,000,000, Hb 75 per cent, coagulation and bleeding time normal, icterus 
index 93 7, van den Bergh immediate, direct positive Urine positive for bile, stools bile 
negative Operation revealed completely undeveloped gallbladder and extrahepatic ducts 
with the liver large, firm and dark green in color Died eight days after operation 
No autopsy 

Case 5 — C A , a white male, age four weeks, with a history of jaundice, dark 
colored urine and clay colored stools since birth Well nourished, well developed and 
deeply jaundiced Liver and spleen easily palpable, prominent superficial veins on the 
abdomen Urine was bile positive, stools bile negative, icterus index 82 S, van den Bergh 
immediate, direct positive Developed bronchopneumonia three days after admission and 
the blood culture was positive for hemoljtic Streptococcus One week later the patient 
was taken home against advice We have been unable to obtain further information 
about him This patient had everything necessary to make a diagnosis of congenital 
atresia of the bile ducts, but in addition had Streptococcus sepsis with bronchopneumonia 
It IS possible that this was a case of jaundice due to sepsis, but I doubt it as the sepsis 
seemed to be a terminal affair 

Case 6 — L P , a white male, age four months, was admitted to The Babies Hospital, 
having had jaundice since birth The urine had always been dark and the stools alwa>s 
light in color The liver and spleen were easily palpable Van den Bergh immediate, 
direct positive, urine bile positive, stools bile positive, icterus index 41 6, Kahn negative 
This case was thought to have a partial atresia of the bile ducts and to offer a good 
chance of being helped by surgery He developed a high fever, had blood and mucus m 
the stools and was taken home against advice, without operation 

Case 7 — E E , a white female, age two months, was admitted to the Babies Hospital 
with a history of jaundice since birth Liver and spleen were enlarged, urine bile positive, 
stools bile negative, icterus index 155, van den Bergh immediate, direct positive Opera- 
tion disclosed a gallbladder which was very small and colorless with the extrahepatic 
ducts appearing as fibrous cords The liver was quite large, dark green in color with 
an irregular surface This condition was not amenable to surgery The postoperative 
course was one of progressive decline, increasing jaundice, loss of weight, emaciation, and 
death 37 days later The autopsy showed the liver to be dark green m color and verj 
firm with an irregular surface On section it gritted under the knife and showe an 
increase m connective tissue about the portal spaces The gallbladder measured on y 
2 cm in length and contained only o 5 cc of thin colorless fluid Leading from the ga 
bladder was a narrow duct which could be traced for only 2 5 cm , and ended in y 
without communication with the intestine or other duct The hepatic ducts were com 
pletely obliterated and the common duct was not present (Fig i) 

Case 8 — M C Second admission of a white female, age five months, eep y 

jaundiced since birth Admitted three months previously, at which time the bi e in ex 
was 150, van den Bergh immediate, direct was positive, urine was bile positive, stoo s 
were bile negative Taken home against advice She is now deeply ^ 

nourished, and has a large liver and a large spleen At operation the ga a 
small and colorless, the extrahepatic ducts were completely undeveloped lere 
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nothing that could be done toward correcting the condition She de\ eloped a respiratory 
infection after operation and coughed a great deal The abdominal incision broke open 
SIX days after operation and had to be resutured under anesthesia The patient died 
15 hours later No autopsy 

Case 9 — F L, a w’hite male, age seven weeks, admitted to the Babies Hospital with 
a history of jaundice since the fourth day of life The jaundice had increased rapidly, 
the urine had alway^s been dark colored and the stools clay colored Poorly dc\eloptd 
premature infant with a very large liver and a large spleen He also had an undescended 
left testicle and an hy'pospadias The urine was positne for bile, the stools were bile 
negative, van den Bergh immediate, direct w’as positn^e In spite of transfusions, infusions, 
etc , the course was progressively dowm hill and he died 13 days after admission This 
child’s condition never was such that operation could be considered No autops\ 



Fig I — Photognpli of li\er showing rudimcntin gillbhddcr, cjstic duct ending hlindh common 

duct ibsent 


Case 10 — H F , a w'hite male, age eight weeks, w^as admitted to the Babies Hospital 
w'lth a history of jaundice, clay colored stools and dark urine since birth He had the 
characteristic findings of Mongolian idiocy Blood count, Kahn and tuberculin were 
negative Urine positne for bile, stools were bile negative, fragility of the red cells was 
normal, A'an den Bergh immediate, direct Avas positne He also had a congenital mal- 
formation of the heart He A\"as taken home against adAice 

Case II — J C, a Avhite female, age six AAceks, Avas admitted to the Babies Hospital 
Avith a history' of jaundice, clay colored stools and dark urine since the age of one AAcek 
Deeply jaundiced, poorly nourished, AA'ith a large Iner and a palpable spleen Urine bile 
positiA'e, stools negative for bile, Kahn and tuberculin negative, van den Bergh immediate, 
direct positiA'e At operation the gallbladder was absent and the bile ducts complctclA 
undeveloped She died at home six months later 

Case 12 — G D, a white female, age seven months, was admitted to the Babies 

741 



EDWARD J DONOVAN 


Annals of Surgery 
October 1037 


Hospital With a history of jaundice, clay colored stools and dark colored urine since birth 
Deeply jaundiced with a large liver and a large spleen Van den Bergh immediate, direct 
positive, urine positive for bile, stools bile negative Four days after admission she 
developed acute otitis media followed by a fulminating pneumonia and death two days 
later Blood culture positive for hemolytic Staphylococcus albus This case had all of 
the requirements to make a diagnosis of congenital atresia of the bile ducts, but died of a 
terminal sepsis without operation No autopsy 

Case 13 — H C, a white female, age four and one-half months, was admitted to the 
Babies Hospital with a historj' of jaundice, clay colored stools and dark colored urine 
since the age of three days Deeply jaundiced, with a large liver and a large spleen and 
signs of fluid in the peritoneal cavity Blood count, fragility of the red cells, Kahn and 
tuberculin were negative While being prepared for operation she developed otitis media, 
the abdomen became distended and a peritoneal puncture revealed Streptococcus hemo- 
lyticus Blood culture positive for Streptococcus hemolyticus Patient died eight days 
after admission Autopsy showed complete obliteration of the cystic, common and 
hepatic ducts, undeveloped gallbladder, biliary cirrhosis of the liver, splenomegaly, con- 
genital malformation of the heart and fibnnopurulent peritonitis 

Case 14 — L G , a white male child, age 27 days, with a history of jaundice, clay 
colored stools and dark colored urine since birth Abdomen had always been large 
Was circumcised at the age of eight days and bled for three days He was deeply 
jaundiced, with a large liver and a large spleen Blood count, Kahn, tuberculin, fragility 
of the red cells were normal, van den Bergh immediate, direct was positive, gastric 
lavage on five different days revealed no bile Urine positive for bile, stools bile negative 
Operation showed about 150 cc of bile stained fluid in the peritoneal cavity The liver 
was enormous, hard and dark green in color, the gallbladder and bile ducts were un- 
developed The condition was not amenable to surgery The postoperative course was 
progressively down hill and the patient died three weeks after operation Autopsy 
revealed an undeveloped gallbladder with an anomalous insertion of the cystic duct into 
the right hepatic duct There was complete obliteration of the common duct, biliary 
cirrhosis of the liver, splenomegaly, patent foramen ovale and ductus arteriosus 

Case IS — A D , a white male, age two months, was admitted to the Babies Hospital 
with a history of jaundice, clay colored stools and dark urine since birth Emaciated, 
deeply jaundiced child with a large liver and a large spleen Blood count, Kahn and 
tuberculin negative Stools were negative for bile, urine positive, van den Bergh imme- 
diate, direct positive He developed acute otitis media and an upper respiratory infection 
and was operated upon when these infections had completely subsided The liver was 
very large and cirrhotic, the gallbladder was absent and the extrahepatic ducts completely 
undeveloped The postoperative course in the hospital was uneventful and he died at 
home one month after discharge 

Case 16 — K L, a Negro male, age three months, was admitted to the Babies 
Hospital with a history of jaundice since birth Mother had been treated for lues when 
she was four months pregnant Three other children alive and well Blood count, Kahn, 
tuberculin negative Urine bile positive, stools bile negative, van den Bergh immediate, 
direct positive Gastro-intestinal roentgenologic examination showed the stomach to e 
on the right side At operation the liver was large, dark green 111 color and situated on 
the left side The stomach was on the right side, the colon completely on the left side, 
the gallbladder was small and colorless and the extrahepatic ducts completely undeve ope 
He was discharged home one month after admission and readmitted two months later 
with pneumococcus meningitis He died on the following day No autopsy 

Case 17 — M H, a white female, age 14 months, was admitted to the a les 
Hospital with a history of jaundice, clay colored stools and dark urine since irti 
Development had been normal and she had had no digestive disturbance Ue^y 
jaundiced infant weighing 16 pounds The liver was very large and nodular e 
spleen was enlarged RBC 2,500,000, Hb 40 per cent, fragility of the red cells vas 
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normal, Kahn and tuberculin were negatne Van den Bergh immediate, direct vas 
positive, urine positue for bile and the stools bile negatne She was transtused twice 
in preparation for operation Tw'ent3-four hours after the second transfusion she de\ el- 
oped a fe\er and vomited a large amount of bright red blood She was transfused again 
but continued to raise small amounts of bright red blood for the ne\t ten da^ s On the 
eleventh daj' she suddenlj^ w'ent into shock and died, apparenth from a large gastro- 
intestinal hemorrhage No autopsj' We had e%er3 reason to behe\e that this patient 
had congenital atresia of the bile ducts, 3et she was 14 months of age at death It is 
ver3’- unusual for these patients to survive this long 

Case 18 — R C, a male, age six w’eeks, was admitted to the Babies Hospital with a 
histor3'- of jaundice and dark colored urine since two weeks of age The stools during 
this period w'ere said to have been colored occasionalh He was poorh nourished, deeph 
jaundiced, with a liver just palpable below' the costal margin The spleen was not felt 
The first stool in the hospital was colorless The urine was positue for bile the stools 
bile negative except on one occasion w'hen a stool which w’as contaminated bj urine gaic a 



Fig 2 — Photomicrograph of the luer showing the degree of cirrhosis 
present at time of death in congenital atresn of bile ducts 

positive test for bile The fragiht3’ of the red cells was normal, bile index 25, \an den 
Bergh immediate, direct positive At operation all tissues were decpl3' bile stained, the 
liver w'as large, firm and dark green in color The gallbladder was small, colorless and 
empt3 , the common and hepatic ducts were hke fibrous cords and seemed complctelx 
closed The abdomen w’as closed as it seemed that surger3 could not help the condition 
His convalescence w'as unerentful and he was discharged 14 da3s after operation During 
the latter part of his hospital sta3'f a rash w'as noticed on the neck, chest, abdomen and on 
the flexor surface of his fingers He returned to the clinic ten da3S after discharge, 
W’hen it W'as noted that the jaundice was less Two weeks later the jaundice appeared 
still less marked and w'hile the stools were said to be 3ellow, the urine was still 3er3 
dark One month later (about ten w’ceks after operation), the jaundice had about dis- 
appeared and cholesterol deposits were seen at the sites of the rash which he dc\ eloped 
shortb after operation At this time the van den Bergh was still positue but the urine 
W'as bile negative Total cholesterol 1,215, free 589, combined 686, ratio c/f i 06 This 
patient w'as last seen on April 13, 1937, about two and one-half 3 cars after operation, 
and W’as quite w'ell except for the skin lesions, which hare been diagnosed as xanthoma- 
tosis I do not know' how' to explain the outcome of this case as regards the bile ducts 
It seemed erident at operation that the obstruction of the ducts was at or near the portal 
fissure since the ducts appeared as fibrous cords The result in this case was similar to 
that m Case 2 
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SUMMARY 


(1) Eighteen cases of congenital atresia of the bile ducts are reported 
There were nine males and nine females 

(2) Icterus m a newborn child, which persists foi more than three weeks, 
with clay colored stools, bile m the urine and a positive, immediate direct 
van den Bergh reaction, justifies the diagnosis of congenital atresia of bile 
ducts 

(3) The aim of suigery m these cases is to deliver the bile into the 
intestinal tract 


(4) In only one case in this group was there enough of the bile duct 
system present to make corrective suigery possible 

(5) Two cases (Nos 2 and 18) thought to have complete obliteration 
of the bile ducts at operation are alive and well two and one-half and three 
veais after opeiation 

(6) These cases all deserve an exploratory celiotomy in the hope that 
there is enough of the duct system developed to make surgery worth while 

(7) Complete obliteration of the bile ducts is invariably fatal, usually 
befoie the age of six months 
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OBSTRUCTIVE JAUNDICE 

THE CAUSE AND PREVENTION OF THE BLEEDING DVSCRVSIA^ 

Hoavard C Nafpziger, MD , Jesse L Carr, MD , and 
Frederick S Foote, M D 
S-vN* Fh\ncisco, Calif 

PHOM THE HEPAUTMENTS OF SURGFRl A^D PVniOLOG'J OF THE CM'VEIISITI OF C\UFOIlSU MIDIC^E SCHOOL, 

SAN FRANCISCO, C^LIF 

For the past several years, we have been interested m the cause and pre- 
vention of the bleeding dyscrasia of obstructive jaundice We conducted, on 
animals, a series of expeiiments in which jaundice vas pioduced mechanicalh 
Observations were made on the blood of these animals at all stages of the 
disease in an attempt to reveal deficiencies m tlie clotting elements Similai 
observations were made on the blood of jaundiced patients being ticated m 
the University hospitals 

Recently the dietar}’’ appioach to the problem of the bleeding diathesis in 
obstructive jaundice has been opened and a relation established between certain 
foods and the production of prolonged coagulation and bleeding times with 
spontaneous hemorrhage 

Immature chickens, wdien fed on a diet consisting mainly of diicd fish 
meal, develop such a marked tendency toivard bleeding that they bleed to 
death from trivial wounds ^ Cattle fed on sw'eet clover hay, w Inch has been 
allowed to ferment, lose their normal power of coagulation and may sultei 
fatal hemorrhage within a period of 48 hours after the diet is started ^ 

Human beings who ingest ceitain organic sulphur compounds, the pioducts 
of normal metabolism of protein, exhibit a prolonged coagulation and bleeding 
time for hours thereafter ^ The mechanism of this inhibition of proper 
clotting IS not clearly explained In each condition, however, it has been 
reported that there is a deficiency in either the quality or the quantity of the 
prothrombin of the blood® As prothrombin (Chait i) is a theoretic sub- 


Thromboplasiin 

Calcium'^ fibrjno^eny^ 


Fibrin 


Chart i — A diagr'imni'ific representation of 
Howell’s theorj of coagulation 


Stance essential for clotting, wdiich 1 einains m the plasma after the other know n 
factors are lemoved, its deficiency cannot be definitely assigned as quantitative 
or qualitative The presence of an anticoagulant might also explain this 
deficiency, even in the presence of normal prothiombin Such an effect upon 

This W'ork has been conducted under grants from the Christine Breon Fund for 
Medical Research and from the Research Budget of the Department of Patholog> of 
the University of California Medical School, San Francisco, Cain 
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the piothiombin could be caused by an intoxication lesulting from the exces- 
sive absoiption of certain food pioducts, and theie is very good evidence to 
show that this is the case when organic sulphui compounds such as cystine 
and methionine are fed In the human being, the effect upon the coagulation 
time, of the administration of slightly over a giam of methionine, has been to 
piolong the coagulation time fiom four to 15 minutes in a period of two 
houis “ The admimstiation of the same amount of methionine intiavenously 
has a slightly gi eater effect m the same peiiod of time- Similar results are 
obtained from the administration of taurine and taurochohc acid “ In 1934, 
w'e suggested that the blood of jaundiced patients contained an anticoagulant 
which, in certain cases, w'as sufficiently concent! ated to account for the 
deficient clotting powder and the resultant hemorrhagic diathesis 

Knowing that noimal human bile contains the anticoagulant cysteine, we 
suspected that, m the presence of a block of the common duct, this substance, 
as such, or as tauiine, tauiochohc acid, 01 other more simple combinations, 
might be letained in the circulating blood in sufficient quantities to effect 
coagulation 

Dogs, 111 wdiich jaundice had been produced by ligation and division of the 
common bile duct, wei e fed exclusively on meat which is rich m cystine All 
of these dogs suffered fiom hemoirhages of the bowel and many died as a 
dnect lesult of bleeding (Chart 2) Jaundiced dogs given a diet of biead, 
milk and vegetables lived on an aveiage of thiee times as long as those given 
meat alone, and only half of them suffeied from hemorrhage Organic sul- 
phur compounds were detected m the whole plasma of the jaundiced animals 
m increasing concentiation as the disease progressed The same was true of 
the blood of jaundiced human beings The tests weie made by the sodium 
nitropiusside method, wdnch is rather crude when adapted to blood plasma, 
and yields only gross coloi changes with no quantitative results 

The obseivations to be reported herewith w^ere made from experiments 
devised to prove the piesence and the anticoagulant action of sulphydiyls in 
the blood of jaundiced animals and human beings Dogs ivere chosen as 
experimental animals because they subsist on a diet similar to that of man 
and their bile is similar to human bile 

Jaundice was pioduced in dogs by ligation and division of the common 
bile duct The blood was analyzed for its sulphur content before operation 
and at legular weekly intervals aftei operation until death The dogs weie 
fed a regulai diet of meat, bread, potatoes and green vegetables Each speci- 
men of blood w^as taken after 24 hours of fasting 

The plasma proteins w’^ere digested with hydrochloric acid and the tota 
sulphur determined by the benzidin sulphate titiation method ■’ Chart 3 show s 
the average total plasma sulphur of the blood of twm normal contiol anima s 
over a period of six weeks The total amount of sulphur vaiied between 5 
and 75 mg pei 100 cc with an aveiage of approximately 70 mg 

Chart 4 show^s the effect of jaundice upon the total plasma sulphur nrve 
II of Chart 4 shows an average total increase in sulphur in the plasma 0 
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seven jaundiced dogs fiom 70 to 90 mg per 100 cc in foui veeks Tlie total 
amount of sulphur in the blood of the one animal vhich died of hemorrhage 
rose from 55 mg to nearly 100 mg per 100 cc in two i\eeks The amount of 
sulphur decreased during the last week or two of life, possihlj because of 

RELATION OF DIET TO ’SURVU/AL PERIOD 



Chart 2 — Illustrates the effect of a Chart a — The total ph'-ttia sulphur of 

diet high in protein upon the period of sur two normal animals remained at appro\imatcl\ 

\i\al and the incidence of hemorrhage in 70 mg Ptr 100 cc for a period 01 sin. wtcls 

jaundiced animals Each column represents 
one jaundiced dog The white columns rep 
resent dogs given a low protein diet and 
the black columns those which were gneii 
meat onlj The cause of death is indicated 
above each column 

hemoirhage and dilution of the blood The total amount of sulphur in the 
plasma of six deeply jaundiced patients was determined (Chait 5) It ranged 
from slightly above noi mal to almost tivice normal 



Chart 4— Shows the rapid rise of the Chart g — Each column represents the to‘aI 

total plasma sulphur in jaundiced animals An sulphur le\cl of the whole plasma of a j luiidiced 
animal which died of hemorrhage shows the patient as compared with the aeerage normal 

most marked rise One patient (L P) with a total of 123 mg .ler 

100 cc died of hemorrhage following renio\al 01 
a stone 111 the common duct 

It seems appaient that most of the accumulated sulphur is combined with, 
01 closel}'- associated wnth, the plasma protein because the protein fiee plasma 
does not show the same marked \ariation m total sulphur content that the 
wdiole plasma does 

Chait 6 show's the effect of jaundice on the lei el of the total amount of 
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sulphui in the piotein free plasma These analyses were made upon speci- 
mens of plasma from which the proteins had been precipitated It can be seen 
that there is no definite charactei istic change except perhaps in those dogs 
which died of hemoirhage and in which are shown a moderate terminal rise 
and then, with the inception of fatal hemorrhage, a final drop 
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Chart 6 — Illustrates the fairly constant 
level of sulphur content of plasma from 
\^hich the proteins hare been precipitated The 
dogs rvhich died of hemorrhage snow a sharp 
terminal rise then a drop with the inception 
of hemorrhage 



Chart 7 — Two jaundiced dogs poisoned nilh 
mercurj eiidence a more rapid rise in total plasma 
sulphur than those without mercury Tneir period 
of surMval was \evy short, being less than three 
w eeks 


The lapid rise in blood sulphur following ligation of the common duct is 
not entirely the result of that block but is secondarily dependent on the con- 
dition of the kidneys Chart 7 shows the acceleiated rise during the short 
survival of two dogs given, mtrainusculai ly, 005 mg of mercury pei kilo- 
gi am of body weight twice a week 


Blood Plasma Cysteine in Jaundice 



Weeks of life 

Chart 8 — Illustrates the fairlj constant level 
of blood plasma cystine with the onset nnd prog 
ress of obstructi\e jaundice 



Chart 9— There is considerable 

,e le\d of total plasma methionine from week 

'e\k ' but ‘l-kfneral trend IS upward^^^^^^^^ 

progress of the jHindice in u , 


Specific analyses foi cystine were carried out by an adaptation of aern 
stein’s® iodine titration method for deteunmation of the distribution of su piur 
in proteins The cysteine content of the plasma remained at a constant an 
normal level throughout the disease (Chart 8) The methionine conten 
varied a great deal from week to week (Chart 9) but, at an advance stage 
of the disease, it increased to nearly 4 mg per 100 cc 
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Disclssion — Ihese and othei experiments have established the fact that, 
m the presence of jaundice, theie is an alteiation in the sulphui metabolism of 
animals and human beings An impoitant featme of this alteiation is the 
retention m the cncuiatmg blood of sulphiu compounds which aie anticoagu- 
lants That onl} minute quantities need be letained to alter coagulation is 
sliown In the fact that small doses of the puiified pioduct, such as cysteine or 
methionine, pioduce a maiKcd eftect in vivo,- and minute amounts will alter 
coagulation in mIio * 

An important secondai\ fcatuic aftecting the concentiation of these prod- 
ucts IS the condition of the kidncjs Sulphui compounds normally excieted 
In the Iner as cjstmc, tauiine and tauiochohc acid aie shunted through the 
kidnejs The sudden lapid use in blood sulphur with the onset of jaundice 
m animals gnen meicui} showed cxpeiimcntally that the thieshold for excre- 
tion of these jnoducts is laiscd In damage to the kidneys 

Clinicnlh it is well known that a jaundiced patient's chances of suivival 
arc jcopaidi/ed In |X)oil} functioning kidnens and that jaundiced patients 
gn cn meicuij compounds such as salyigen aie paiticulail} likely to bleed 
That the source of the anticoagulant material is metabolized protein, both 
exogenous and endogenous, is shown by the fact that jaundiced dogs fed meat 
alone on which normal dogs thrive, lued only one-thiid as long as those 
allowed a minimum of piotem, and neail} all succumbed to massive hemoi- 
rhage It seems impoitant that, in patients w'lth obstuictive jaundice, the 
intake oi piotcin should be kept at a minimum dm mg the period of preparation 
for surgciy Fuitheimoie the metabolism of body proteins should be mini- 
mized b\ rest in bed and the admmistiation of sedatives 

Feeding of excess carbohjdiatc and the admmistiation of glucose intia- 
\cnously decrease the metabolism of piotein The output of bile salts fiom 
a biliar} fistula is i educed to a low level wdien the animal is starved, but it is 
still further reduced when carbohjdrate only is fed ~ That the giving of 
glucose has othei important beneficial eftects than these is not doubted 

An excess of calcium chloride appieciably inactivates sulphydryl anticoagu- 
lants in Mtro^ Its use m patients wuth jaundice is based on the belief that it 
has the same effect in m\o if it is administeied m sufficient quantity 

The benefit to be domed fiom infusion of noimal blood is obvious, but 
the difficulty of leplacing a sufficient quantity of blood piesents itself 

CONCLUSIONS 

(1) The blood plasma content of sulphiu compounds is increased in ob- 
structive jaundice in dogs and m man 

(2) It IS possible that, m jaundice, the defect m coagulation is caused by 
retention m the blood of certain of the oiganic sulphiu compounds which are 
anticoagulants 

(3) The metabolism of these sulphur compounds can be minimized — the 
exogenous by a minimum maintenance diet of piotem, and the endogenous by 
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complete lest and the use of large amounts of carbohydrate by vein and m 
the diet 
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Discussion — Dr Waltman Waltfrs (Rochestei, Mmn ) I want to 
compliment Doctois Naffziger, Foote, and Cair for then excellent studies on 
the chemistiy of the changes m coagulation m cases of obstructive jaundice 
I think their discoA'eiy of these abnoimal pioducts of protein metabolism con- 
firmed what many of us have thought to be true in the case of the patient with 
obstiuctive jaundice who has abnormal function of the liver 
shown in these studies, which have been well conti oiled, the efficacy of 
intravenous injections of glucose and of blood tiansfusions 

Foi a good many years following the work of Opie and of Mann, and 
moie recently of Ravdin, it has been lecognized clinically that piobably the 
most impoitant method we have of assisting the liver to function when the 
patient has obstiuctive jaundice is by the use of blood transfusions an 
glucose intravenously Fiom the surgical standpoint, howevei, it is not on y 
necessaiy to leplace, so to speak, some of the metabolic substances rviici 
the abnoimally functioning livei lacks 111 pioduction, but it is also equa y 
important to relieve completely the biliary obstiuction at the time of opera 1011 
I am suie that many of us have been rvoriied subsequent to operation or 
biliaiy obstiuction when, because of the natuie of the lesion, which is usua y 
a malignant one of the ducts, located high, and when it was impossii e 0 
relieve the obstruction, we have seen the patient bleed to death in sPk 5 ° 
everything that we could do 111 the way of replacement chemotherapy ^ 

obviously m such cases the bleeding was the result of continued ai ure 
liver function The function of the liver, after all, determines wnetliei 


jaundiced patient is going to recover r. 

It has been a matter of regret to many of us to find how occasiona y ^ . 
the successful removal of an obstructn'-e lesion of the common bile c 
the patient has failed to lecover In our experience at the llayo . 

howevei during the past is years, bleeding has played ^ i„cf 

As a matter of fact I have just gone over the statistics at the G inic , 

year (1936) and I find that among 209 jaundiced patients A\ho were op 
upon, that is, jaundiced patients with lesions of the biliary tract, , 

only two deaths from hemorrhage On the other hand, there were ‘ , 
from other causes, for the mortality was 3 S 
were, for the most part, from pulmonary embolism and bionciop 
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Peisonally I believe that the contiol of these two lethal factors is of the utmost 
impoitance in loweiing the iisk of opeiative pioceduies, not only m the case 
of jaundiced patients, hut m those in which patients are opeiated upon for 
othei intia-ahdommal lesions 

I think the value of the stud}*- of the constituents of the blood that Doctor 
Can has described is exceedingly impoitant The test of blood coagulability, 
as desciihed by Doctoi Bancroft and his associate, Doctoi Stanley-Biown, has 
been of the gieatest aid to us in determining livei function As a matter of 
fact. 111 cases of jaundice I believe it is one of the most impoitant indexes of 
liver function both piioi and subsequent to opeiation 

Nygaaid and Baldes have modified the method by using a photo-electi ic 
cell, and thej'- have been able to show that there is a definite cuive of the rate 
of coagulation which can be demonstrated by physical methods The jaundiced 
patients’ ciiive will tapei off from the curve of the normal late of coagula- 
biht) This evidence of retaidation of blood coagulation, and the three 
phases of coagulation aie accuiately recoided I have seen jaundiced patients, 
who apparentl)’^ subsequent to operation were doing well, who had cuives of 
this type and m uhom, two or thiee days latei, bleeding occuiied 

I want to compliment Doctor Naftziger and his colleagues again on this 
excellent piece of w'oik It adds a veiy impoitant chaptei to the study of the 
chemical changes associated with hepatic d)^sfunction 

Dr Roscoc R Graham (Toionto, Canada) One of the gieatest diffi- 
culties we have encounteied m the preopeiative preparation of patients suffei- 
ing from obstructive jaundice is to deteimme wdiere the optimum improvement 
has been attained Until the method of detei mining bleeding time as sug- 
gested by Ivy and his associates became a part of our preoperative regimen, 
we had no confidence m our ability to prophesy wdiicli patients wmuld suffei 
from postopeiatne hemoirhage The method suggested by Ivy consists in 
applying a blood pressure cuft on the upper arm, laising the pressuie to 
40 jMm of mercuiy, and maintaining it foi one minute prior to making a 
2 Mm puncture on the f oreai m With the pi essure maintained at 40 Mm , 
the uppei limit of bleeding in a noimal individual was estimated to be four 
minutes 

Duiing the last tw'o jears w^e have been foiced to opeiate upon only one 
patient where the bleeding time, as detei mined by this method, exceeded four 
minutes This is the only case m this senes m wdiich w'^e encountered serious 
postopei ative bleeding In previous cases wdiere postoperative hemorrhage 
occurred, it w^as noted that such rarely took place before the seventh 01 eighth 
postoperative day We now give on the fifth postoperative day, a transfusion 
of 500 cc of citrated blood, even though the patient’s pi ogress and condition 
seem satisfactoiy We have thus been able to determine the optimum time 
to undei take the opei ation, and have added to the safety of the procedure by 
this regimen 

Dr Daniel F Jones (Boston) I should like to call attention to the fact 
that it has been showm that the kidney function appaiently has a definite 
influence in instances of bleeding dysciasia, and that the most seiiotis cases 
m wdiich this phenomenon has been evidenced have occui red in patients whose 
kidney function has been markedly diminished In a comparatively recent 
case, the patient had been jaundiced foi only ten days, and yet bled to death, 
notwnthstanding the administration of five tiansfusions The considei ation 
of this fatality caused us to conclude that the continued bleeding was caused 
by the fact that the kidney function was veiy low It, therefore, may be well 
to take into consideration the kidney, as well as the liver function, m combat- 
ing the etiologic factor, causative of the bleeding dyscrasia in these cases 
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FROM THE DEPARTMENT OF SURGERl COLUMDIA UVnERSITl AND THE SURGICAL SERVICE OF 
THE PRESIJITERIAN IIOSIITAL NEW YORE, N Y 

Ten years ago, the authors^^ began a study of the results of operation 
for acute ileus based upon mortality statistics, with particular reference to 
the value of enterostomy It was shown in that report that the average 
mortality m acute ileus following operations upon that condition at seven 
difterent hospitals had fallen only 2 per cent m 25 years, although the mor- 
tality at the various hospitals varied very considerably It was also shown 
that the mortality in such cases which were treated by enterostomy had been 
reduced only 4 per cent during the same period 

In summarizing, the authors stated, m part “The actual value of en- 
terostomy as a treatment for acute ileus must be determined ultimately by 
statistical proof Statistics published up to this time do not afford a satis- 
factory basis for comparison, except m a few instances , too few for definite 
conclusions Because of the recognized effect that early operation has on 
the moitahty in this condition, any series of acute ileus cases (m order 
fairly to compare its results with those of another series) must be analyzed 
into its component group of early and late cases ” In another report,^ the 
importance of this time element was furthei emphasized 

The study, the progress of which has, therefore, been twice previously 
reported on, has been continued through the year 1935, and the 20 year 
results are herewith reported The 20 year analysis has been divided into 
five periods of four years each, m order to test whether improvement in 
results (if found) was progressive or not Table I shows the comparison 
thus made 


Table I 

MORTALITI PERCENTAGES IN 45O CASES OF ACUTE ILEUS OPERATED UPON AT THE PRESBY- 
TERIAN HOSPITAL (including PARALYTIC AS WELL AS MFCHANICAL TYPES) FROM I916 TO 1935 

Compared by Four Year Periods 


1916-1919 me 
1920-1923 me 
1924-1927 me 
1928-1931 me 

1932-1935 me 


Whole Senes 

Total eases = 6o (8i% late) *Mortality = 66 6% 
Total eases = 8o (66% late) Mortality = 53 7% 

Total eases = io8 (6i% late) Mortality = 44 4% 

Total eases = 72 (71% late) Mortality = 4^ 

Total cases = 130 (60% late) Mortality = 28 4% 

450 45 
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Enterostomy Group 

1916-1919 me Total cases = 22 (64% late) Mortality = 90 9% 

1920-1923 me Total cases = 38 (79% late) Mortality = 78 9% 

1924-1927 me Total cases = 75 (73% late) Mortality = 53 3% 

1928-1931 me Total cases = 51 (74% late) Mortality = 56 8% 

1932-1935 me Total cases = 64 {77% late) Mortality = 42 2% 

250 58 4 % 


Nonenterostomy Group 

1916-1919 me Total cases == 38 {92% late) Mortality = 52 6% 

1920-1923 me Total cases = 42 (55% late) Mortality = 34 0% 

1924-1927 me Total cases = 33 (33% late) Mortality = 24 2% 

1928-1931 me Total cases = 21 (48% late) Mortality = 28 6% 

1932-1935 me Total cases = 66 (40% late) Mortality = 15 1% 

200 29 0% 

*‘‘Per cent late” in parentheses means the percentage of cases (in the senes or group) m 
which more than 48 hours had elapsed between the onset of the symptoms and the time 
when operative relief was undertaken 


COMMENTS ON TABLE I 

(1) It must be emphasized that each of these four year senes includes 
all the cases of acute ileus operated upon at this hospital, during the period, 
whether of mechanical or paralytic type The inclusion of the paralytic 
type (peritonitis ileus) undoubtedly increases the mortality percentage, as 
does the inclusion of carcinoma cases 

(2) It must also be noted that this is not the report of a single surgeon, 
particularly skilled in the management of such cases The operative work 
was performed by the Surgical Staff of the Presbyterian Hospital, including 
about 20 surgeons 

(3) Table I shows a steady reduction in mortality from one four year 
period to another with the exception of the fourth period (1928 to 1931, 
inclusn''e) It was at the beginning of this period, in April, 1928, that the 
Presbyterian Hospital moved to its new location, five or six miles farther 
uptown and the local physicians had not yet acquired the habit of sending 
in cases early This perhaps accounts foi the fact that that period had a 
higher percentage of late cases (71 per cent) than the period immediately 
preceding it (1924 to 1927, inclusive) It will be seen also that in that 
same period (1928 to 1931, inclusive) a much larger proportion of the 
cases had enterostomy performed (51 enterostomies to 21 nonenterostomies), 
indicating that they Avere considered more seriously ill These two factors 
are probably responsible for the higher mortality in that period than in 
the period immediately preceding it 

(4) Although the reduction m mortalit}’- has been steadily maintained 
by four year periods (with the exception noted above) the general mor- 
tality for the entire 20 year period is about 45 per cent — decidedly too high 

(5) It IS, therefore, particularly encouraging to find the mortality (284 
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pel cent) foi the most lecent period (1932 to 1935, inclusive) so notably 
lower than the preceding periods This 1 eduction cannot be ascribed to 
the time element because there was only i per cent fewer late cases than 
m the peiiod 1924 to 1927, inclusive Credit must be given in large part 
to the bettei management of the cases 

(6) Obseiving the lesults of the first and last four year series, in 
connection with the two gi oups which make up each series, it is seen that the 
moitahty of the 1932 to 1935 series is a little less than one-half that of 
the 1916 to 1919 senes, and that the mortality of the 1932 to 1935 enteros- 
tomy group is also a little less than one-half that of the 1916 to 1919 enteros- 
tomy gioup In othei woids, the mortality reduction is approximately equal 
m the senes and in the enterostomy group In the nonenterostomy group, 
on the othei hand, the mortality of the 1932 to 1935 group is less than 
one-third of that of the 1916 to 1919 gioup The reduction in this group 
IS thus much greater than that secured in the series or in the other group 

(7) This observation is impossible to explain unless one takes the time 
element into consideiation Considenng this also, it is seen that the last 
series had 21 pei cent iewei late cases than the first series, while the last 
nonenterostomy gioup had 52 per cent fewei late cases than the first non- 
entei ostomy group The time element, therefore, is partly responsible for 
the greater improvement m that groiq) 

(8) The time element cannot, however, be the only conti oiling factor 111 

reducing moitahty Better technic, better suigical judgment and better 
management of cases must also plaj'^ a part We find confirmation of this 
in studying the enterostomy foui year period gioups The last enterostomy 
group (1932 to 1935) has a mortality less than one-half that of the first 
group (1916 to 1919) in spite of the fact that it includes neaily 13 pei cent 
moi e late cases than the fiist group Moieovei, its mortality is lower than 
that of the other two enteiostomy groups (1924 to 1927 1928 to I 93 ^)> 

each of which had fewer late cases These obseivations seem to indicate that 
improvement in technic, judgment and management has had a stiong influ- 
ence in reducing moitahty in enteiostomy cases 

(9) Contrasting the lesults of cases which have had an enterostomy 
added to the relief operation with those which have not, it is seen that the 
moitahty is much lower in the latter than in the former In the first four 
periods shown in Table I, the mortality of each nonenterostomy group is 
just about one-half that of the corresponding enterostomy group, while, 
in the last period, it is only about one-thiid that of the last enterostomy 
group 

(10) This does not necessarily mean that enterostomy is a dangerous 
proceduie It does mean that it is not the cure-all that ceitaiii writers lave 
represented it to be One sees that it is, m general, performed more 0 ten 
in late than in early cases and one knows that their chances of lecovery arc, 
m general, less — ^ivhether or not they have an enterostomy added to tieir 
other operation — than in the early cases For example, theie were (m le 
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1932 to 1935 senes) 52 eail}^ cases (operated upon within 48 hotus) with 
an aveiage mortality of only 15 3 pei cent, while in the 78 late cases (oper- 
ated upon aftei 48 houis) the aveiage mortality was 397 per cent, inespec- 
tive of whether 01 not they had an entei ostomy And it must be kept m 
mind that no entei ostomy would have been added if the case had not been 
consideied sufficient!}^ seiious to lequire it Oui feeling is that enterostomy 
has been a valuable adjunct m many of the cases in which it was effected 

(ii) But entei ostomy is by no means always helpful and it must be used 
^\lth judgment Overenthusiasm about it is unjustifiable For theie is little 
use in pel foi ming an enterostomy in a bowel which has lost its contractibihty 
either thiough prolonged overdistention or peritonitis toxemia 

CONCLUSIONS 

(1) Within a peiiod of 20 years the aierage mortality of acute ileus 
cases operated upon at the Preshyteiian Hospital, New Yoik, has been re- 
duced from 66 6 pei cent (1916 to 1919, inclusive) to 284 pei cent (1932 
to 1935, inclusive) 

(2) This reduction in moitality peicentage has been giadual and legu- 
laily piogressive (as compared by four year periods), with the exception 
of one period, following the hospital’s lemoval into a new district, when the 
cases neie received later than usual 

(3) The impiovement applies to the cases upon whom an entei ostomy 
nas effected as well as to those upon whom it was not done, but the 1 educ- 
tion in mortality was much gieatei m the nonentei ostomy gioup than m the 
entei ostomy group This discrepancy appeals to be in part due to the fact 
that, 111 general, the nonentei ostomy group were operated upon eailier than 
the enterostomy group 

(4) The thiee factois chiefly responsible for this 1 eduction in moitality 
percentage appeal to be 

(a) Earlier diagnosis and operation 

(b) A dealer conception of the problem to be solved by tieatment 

(c) More intelligent handling and management of the cases 
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The subject of perinephric abscess is a very interesting one, and lies 
quite as much within the realm of the general surgeon as of the urologist 
It IS one of those boider-hne lesions which aie so baffling In fact, what 
led to the writing of this paper was the observation of several cases in 
which the surgeon and the urologist were in entire disagreement about 
the diagnosis, which was not made until exploratory operation was per- 
formed Errors m diagnosis are frequent, and these errors are made, in 
the earljr stages, because the local symptoms and signs may be minimal or 
absent, and, m the later stages, because there are so many lesions that may 
be confused with each othei The cases at the Massachusetts General Hos- 


pital were carefully studied by Richardson^^ in 1915, and Swan^® in 1933 
The object of this paper, which has fewer cases to present than either of 
the two above-mentioned authors, is to again call to the attention of the 


geneial surgeon the importance of this lesion 

Sui rounding the kidney parenchyma is a capsule, outside of which is 
a layer of fat, this, m turn, is enclosed in a loose fibrous sheath, the “fascia 
renahs,” with anothei fatty layer outside it It has been suggested that 


one may speak of the inner fatty layer as the “perirenal,” and the outer 
as the “pararenal ” At the lowei pole the fascial layers of the sheath do 
not coalesce, but continue downward, separately, toward the iliac fossa 
The blood supply of the perinephiic area is from terminal branches of the 
lumbar arteries, arising from the aorta, and from the perirenal twigs from 
the renal arteries These two terminal divisions anastomose ® It is thus 


clear that, if the infection be blood-borne, it may come from the lumbar 
vessels, without traversing the kidney, it may come through the renal arteries 
to the perirenal space without stopping m the kidney, or, obviously, it may 
have localized in the periphery of the kidney and thence perforated through 


the capsule into the peiirenal fat 

Perinephric abscess, in the ordinary acceptance of the term, is, 1 e 
osteomyelitis, a local area of infection secondary to a focus elsevhere in 
the body, most commonly m the respiratory tract A perinephric abscess, 
resulting from the perforation of a cortical renal abscess, may, howeve , 
not be distinguishable from the purely blood-borne type Cabot spea s 
of the intimate relation of the pyogenic blood stream infections whic 1 resu 
in massive abscess of the kidney, multiple abscesses of the kidney, penne 
phritis, “and its offspring, pennephritic abscess ” Whether the pennep 
infection be due to, or independent of, an antecedent renal in ection, 
cardinal features of the condition, and the indications for treatmen , 
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practically the same The ordmaty^ pus producing cocci ai e the most common 
infecting agents 

Usually the sjunptoms calling attention to the lesion develop withm two 
to four weeks after the original focus of infection has been noted There 
may be nothing to direct one’s attention to the kidney region, the patient 
presenting onl)’- fever, malaise, elevated white count, and frequently a nega- 
tive urine Aftei the abscess has had time to develop in size, there may 
be a vague sense of discomfort in the renal area — ^very rarely acute pain 
In one of our cases (a feebleminded boy of i6) the first thing noted was 
that the patient assumed, on standing, an abnormal posture, with flexion 
of the hip on the involved side 

In arriving at a diagnosis, the first thing is that one must always think 
of this condition in cases of unexplained fevei of a duiation of a week or 
moie Careful inspection, the physician standing at the foot of the bed, 
the patient supine and uncovered dowm to the pubes, may reveal slight limi- 
tation of the respiratory excursion on the aftected side In advanced cases 
a definite bulge, undei the costal margin and m the flank, may be detected , 
and vague tenderness and discomfort may be elicited on local bimanual ex- 
amination 

Cystoscopic examination is usually negative Pyelography reveals, in 
perinephiic abscess, a general dislocation of the kidney, in massive abscess 
of the kidney a deformity of the calices may be seen Although the ordi- 
nary uranalysis is negative, careful examination by smear and culture of 
a centrifuged urine specimen will frequently reveal pyogenic cocci ^ Cabot^ 
examined m this wa}'^ the urine m 46 cases of perinephric abscess, of these, 
32 showed positive smears and 18 show'ed positive cultures This diagnostic 
method should be tried, when possible, in all doubtful cases 

In the absence of other suggestive data, the roentgenologic examination 
offers today the most valuable aid in diagnosis, as is attested by the studies 
of many authors,^® In a series of 40 cases studied by Shane and 

Harris,^® there was some obliteration of the psoas shadow m 100 per cent, 
some change in the kidney shadow in 80 per cent, and some degree of scoli- 
osis in 45 per cent In 32 cases there was elevation of the diaphragm in 
28 per cent There may be decreased definition of the shadow's of the trans- 
verse processes of the lumbar vertebrae on the aftected side Fluoroscopy 
may reveal some limitation of the excursions of the diaphragm ^ 

It IS, then, important to remember, that in any case of suspected perineph- 
ric abscess, or in any case of long unexplained fevei, it becomes impera- 
tive to do a bactenologic examination (both by smear and culture) of cen- 
trifuged urine, and a roentgenologic examination of both kidney areas 
The problem of differential diagnosis offers many interesting facts and 
suggestions Rusche and Bacon^® present a study of ten cases diagnosed 
as perinephric abscess (nine were operated upon) and in every instance 
the diagnosis was w'rong This report is so interesting that their findings 
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aie here listed and then ouginal aiticle should be studied The ten cases 
which weie diagnosed perinephric abscess pioved to be 


Appendiceal abscess 2 

Osteomyelitis of rib i 

Osteomyelitis of nb and vertebra i 

Osteomyelitis of vertebra i 

Hydronephrosis, ruptured i 

Abdominal aneurysm, ruptured i 

Perforation of intestine by foreign body 1 

Perforated carcinoma of intestine i 

No pathology i 


Swan^” lists 29 conditions which have been mistaken for perinephric 
abscess Eaily age does not rule out peiinephiic abscess, as one case is 
repoited that was only five and one-half yeais old Deane repoits one 
case of “empyema necessitatis’’ which simulated this condition Nesbit and 
Keene, discussing 60 cases from the Univeisity Hospital, Ann Arbor, 
report six cases of permephi obroncbial fistula, stating that only one-third 
of the cases are recognized eaily, and that 10 pei cent involve the lung 
In the 16 cases studied by the authoi the abscess arose m the perinephric 
tissues, 01 peifoiated into the periienal fat from the kidney m all but 
two, one of which pioved to be an abscess of the appendix, and the other 
an abscess from a pei forating carcinoma of the cecum One other case, 
not included in this series, was diagnosed as a peiinephiic abscess, but was 
found to be one of disseminated pyogenic destiuction of the kidney, some- 
times called “caibuncle ’’ (It was not morphologically a caibuncle, but 
more strictly a difituse cellulitis ) The one outstanding feature, which should 
assist the diagnostician to distinguish true peiinephnc abscess from all the 
othei conditions mentioned heie, is its slow and insidious onset 

Fifteen cases aie herewith very biiefly lepoited, in which the diagnosis 
of peiinephiic abscess was made, and was, so far as could be determined, 
coirect 111 14 instances, one case is included in which the diagnosis was 
that of an abscess of the appendix, which, however, proved to be a pen 
nephric abscess Where the lapse of time from an original infection else 
wheie could be detei mined, it aveiaged a few weeks In eight cases suci 
a focus could be discovered, as follows 

Upper respiratory tract 3 

Pelvis or appendix 3 

Pustules 2 

All recovered except one, an instance of mistaken diagnosis, the true coiidi 
tion being an abscess resulting fiom a perfoiated carcinoma of the cecum, 
of which the patient died 

ABBREVIATED CASE REPORTS 
Case I — Male, age 17 Onset several weeks after apparentlj clean appendic 
Discharged well following drainage 
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Case 2 — Female, age 23 Onset several weeks after pelvic inflammatory disease 
Discharged relieved two weeks after drainage 

Case 3 — Female, age 30 Onset three weeks after tonsillectomy Diagnosis clear, 
though the process subsided without operation 

Case 4 — Age 35 No discoverable primary focus Satisfactoiy cure following 
drainage 

Case 5 — Female, age 25 Onset several weeks after childbirth Diagnosis clear, 
though the process subsided without operation 

Case 6 — I^Iale, age 17 Onset five weeks after infection of heel Discharged well 
four weeks after drainage 

Case 7 — Male, age 28 Only discoverable primary focus was a pustule on the face, 
fi\e veeks before entry Discharged relieved 18 days after drainage 

Case 8 — Male, age 23 Inflammatorj' tumor of right flank, of many weeks’ dura- 
tion, thought to be an old abscess of the appendix Celiotomy revealed a normal appendix, 
with a retroperitoneal inflammatory mass lying below the lower pole of the right kidney 
This subsided without direct drainage 

Case 9 — Female, age 46 No primary focus Operation revealed abscess in perirenal 
fat anterior to kidney Discharged relieved m four weeks 

Case 10 — Female, age 53 Symptoms had persisted five weeks No primary focus 
Perinephric abscess was suspected, but the lesion was so high that surgical approach was 
made transpleurally, resecting the tenth rib m back The pus was located in the perirenal 
fat ]ust below the liver The patient was discharged on the eighteenth day after operation 
Case II — Male, age 24 This case was unusual because of short duration of symp- 
toms (ten dars), with acute pain for four days before entry Operation revealed an 
abscess at the upper pole of the right kidney, partly within and partly without the capsule 
Patient discharged relieved, after three and one-half weeks Stretching of the capsule by 
a subcapsular abscess may have accounted for the pain 

Case 12 — Female, age 49 Onset two weeks after acute mastoiditis Operation 
rerealed a perinephric abscess which had apparently broken out from the cortex of the 
lower pole This case, like the preceding, was characterized by having severe pain The 
patient was discharged relieved seven weeks after operation 

Case 13 — Male, age 16 A feebleminded boy No primary focus discovered The 
first unusual signs occurred six w’eeks before entry, and consisted of abnormal posture 
with flexion of the left hip Drainage of a left perinephric abscess was successful, and 
the patient was discharged at the end of tw'o and one-half weeks 

Case 14 — Male, age 35 After ten days of vague abdominal distress a deep mass 
w'as detected in the riglit flank, between the costal margin and the iliac crest This was 
diagnosed perinephric abscess, but operation proved it to be an abscess of the appendix 
Case 15 — Female, age 35 Duration of symptoms several weeks One jear previous 
to entry there had been a nephrolithotomy for calculi A huge abscess gradually devel- 
oped after the patient had had ten months of apparent health Drainage was successful, 
and the patient w'as discharged two weeks after operation 

Case 16 — Female, age 70 A large mass, of several weeks' duration, was detected 
in the right flank Diagnosis was made of perinephric abscess Operation revealed a 
perforated carcinoma of the cecum The patient died of this several months after 
operation 

Once the diagnosis has been made the treatment is simple, and consists 
of exploration and drainage through an incision parallel to and below the 
tivelfth nb If, in addition to the discovery of the perinephiic abscess one 
suspects extensive kidney drainage, tieatment of the latter should be post- 
poned to a futuie period 


759 



RICHARD H MILLER 


Annal*? of Surwry 
October 10.i7 


CONCLUSIONS 

(1) Perinephric abscess is characterized by slow onset and late devel- 
opment of local signs and symptoms Sharp pain and short duration sug- 
gest development within the kidney capsule and later perforation into the 
perirenal fat 

(2) Perinephric abscess should be sought foi in all cases of long, 
unexplained fever Roentgenologic examination should be made, and, when 
possible, bactenologic study of a centrifuged specimen of urine 

(3) Immediate operation should consist of simple exploration and 
di amage 
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POSTOPERATWE USE OP INSULIN IN THE NONDIABETIC 


WITH SPECIAL REFERENCE TO WOUND HEALING 

Fraser B Gurd, M D , F R C S (Can ) 

Montreal, Canada 

FliOM TUF MONTnEA.L GENERAL HOSPITAL MONTREAL CANADA 

Long before the work of the Toionto group — Banting, Best, McLeod, 
Colhp and their coworkeis — was successful m isolating insulin, in 1921, it was 
recognized by surgeons generally that the diabetic patient was singularl}’^ sus- 
ceptible to the untoward effects of infectn^e processes, and that fiequently 
operative wounds in such cases did not heal piomptly Following the isola- 
tion of insulin, it was soon noted that, m the diabetic, not only might othei 
signs and symptoms of the diabetic processes be controlled, and the life expec- 
tancy of the patient prolonged, but that surgical pioceduies were rendered 
possible on such patients with comparative safety, both as regards life and 
wound healing The employment, theiefore, of insulin in the treatment of 
diabetics in whom operatne proceduies are deemed either wise or necessary 
has become a routine procedure Foster,^ soon after insulin was introduced, 
pointed out that the mortality rate from infection m the diabetic had been 
reduced by means of insulin fiom 40 to 12 per cent 

In this connection, Rabinowitch,- m 1932, published a study of a series of 
250 consecutive cases of gallbladder disease operated upon m the Montreal 
General Hospital, of whom 50 were diabetics This analysis proved that m 
this limited number of cases it was possible to operate upon the diabetic with- 
out any greater mortality rate than was found among the nondiabetics As a 
matter of fact, the death late among the diabetics was 4 per cent, wheieas m 
the controlled nondiabetic group, it was 5 5 per cent 

That, in addition to the diabetic, there are a large number of patients who 
exhibit either very slight 01 moderate disturbances of carbohydrate metabolism 
and m whom, furthermore, surgical interference may be more safely and more 
adequately carried out if insulin is administered, is apparently not generally 
appreciated by surgeons The purpose of this contribution is, therefore, to 
support the thesis that wound healing m both primaiily infected and clean 
wounds may be expected to progress more quickly and favorably if, during 
the postoperative period, insulin is administered up to safe limits of tolerance 
Although the writer is of the opinion that tissue injury, whether due to 
accidental or operative trauma, is likely to disturb carbohydrate utilization, 
proof of this point of view will not be offered at this time Our observations 
would seem to prove that not only is carbohydrate tolerance likely to be dis- 
turbed by infective processes, but that the very fact of tissue trauma as the 
result of accident or operation is similarly likely to interfere with carbohydrate 
utilization, with consequent hyperglycemia of a greatei or less degree and, 
also, we believe, concomitant interference with, or delay in, wound healing 
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That the postopei ative administiation of insulin may have concomitant 
useful pui poses other than those affecting the ability of the tissues to overcome 
infection and to hasten wound healing would seem probable In 1923, 
Thalhimer^ repoited thiee cases, with an analysis of the effect of the injec- 
tion of glucose solution plus insulin in postoperative vomiting and ketosis 
These observations seemed to prove that the untoward symptoms cleared up 
rapidly — much more lapidly than had been accomplished with the employment 
of glucose alone Oui own experience would seem to indicate that this is true 

In 193 1 ) and again in 1933, Gage, Ochsner and Cutting"* piesented careful 
expel imental evidence which seems to piove that whereas dextrose alone 
caused an inhibition of intestinal activity both in the noimal and in the ob- 
stuicted intestine, dextiose and insulin combined resulted in an increase in 
activity In othei woids, that dextiose solution exerts an inhibiting effect on 
the noimal and obstiucted intestine which can be largely obviated by the use 
of insulin They make the suggestion that clinically dextrose alone be used 
cautiously and that it be combined with insulin in order to minimize the 
inhibiting effect it may have on the intestines For many yeais and prior to 
the publication of Gage, Ochsner and Cutting’s aiticle, we have been accus- 
tomed to add insulin (unmodified) to all solutions of glucose-saline given 
intravenously Although the usefulness of this procedure is difficult to prove 
statistically, we have been impressed by the greatei feeling of well being 
expenenced by the patients in whom this technic has been used Foi this 
purpose we have added insulin at the late of one unit, to from 2 to 5 Gm , of 
dextrose, being guided in this respect by the blood sugar content 

Williams and Dick,*' in 1932, after an adequate lesume of the literatuie 
upon the subject, starting from Hibbaid’s aiticle, m 1S99, repoit then own 
obseivations on a large senes of cases of infectious disease and expei imental 
infection in animals, with special leference to the development of glycosuria 
undei these conditions Glycosuria, they note, occurred in 41 per cent of 
patients with infectious disease when given a sufficient amount of dextiose 
Such glycosuiia was accompanied by lowei caibohydrate tolerance, in both 
men and animals, under conditions of infection They also noted that the 
administration of insulin imjiroves dextiose tolerance in the presence of infec- 
tion They expressed the opinion that then work suggested that in infectious 
disease theie is often an injury to the islets of Langerhans with lessened 
production of insulin 

Although not generally appreciated, it has been recognized that, as Rabino- 
witch** has pointed out, it is a fact that in the presence of infection not only 
may the supjdy of insulin produced in the body be 1 educed but, also, that the 
insulin which is administered hypodeimically may be affected in its use 
fulness In postoperative cases showing but slight hj'perglycemia, it inaj 
also be found that larger doses of insulin aie tolerated and may, m fact, e 
more profitably administered than would be indicated m cases of mild or 
potential diabetes not subjected to infection or trauma 

Since 1924, at the Montreal General Hospital, stimulated by the co 
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operation and inteiest of Di I M Rabinowitch, director of the Depaitment 
of Biocheinisti}^ and Metabolism, seveial members of oiu staff have become 
mcieasmgly inteiested in the eflfect of disturbed sugar metabolism m non- 
diabetics, especially with lefeience to wound healing 

In 1924, Dr A T Bazin’s attention was drawn to the following case 
which had pieviously been repoited by him ' Briefly, the essential featuies of 
It were that a woman, age 47, was admitted Octobei 14, 1924 In August she 
had suffeied a slight abiasion ovei the doisum of the right foot This became 
infected, the skm sloughed ovei an aiea of about foui by five inches, and a 
Thiersch graft vas employed to covei the gianulatmg area without any result 
other than that the suiface of the thigh fiom which the graft vas removed 
also became an ulcei Except for the fact that the patient was somewhat 
ovei weight, all geneial and special examinations w^ere negative All foims of 
tieatment w'eie employed, some of wdiich seemed to lesult in impiovement for 
a few'^ wfeeks, but all without ultimate avail, the ulcers lemammg about the 
same size 

Fmall}’’, Doctor Bazin states, on Januaiy 13, tw'O months after admission, 
an examination of the blood (fasting) show^ed a blood sugar of o i6r per cent 
With regulation of the diet this piomptly dropped to 1101 mal (o 08 per cent) , 
the ulcers healed, and the patient w^as dischaiged Februaiy 2, 1925, only 20 
days aftei discovery and coirection of the leal cause of the delayed healing 

Rabinowitch,® in referring to this case, points out that neithei the histoiy, 
signs nor s3anptoms suggested diabetes, unless the slow^ healing of the w'ound 
be considered as a sign At no time w'as theie any glycosuria The same 
patient was admitted in December, 1931 Theie w'as again no leason to sus- 
pect diabetes Fasting blood sugai w^as found to be 0 116 pei cent and the 
plasma cholesterol w^as o 187 pei cent The mine w^as free from sugai and 
acetone bodies There w^as, in fact, no fundamental disturbance of carbohy- 
diate metabolism, in other w'ords, the patient was not diabetic First proof of 
this fact w^as supplied by the appended blood sugai time cuive 


Blood Sugar Time Curvf, Following Administration or 
100 Gm or Dextrose 


Time 

Fasting state 
30 minutes after dextrose 
60 minutes after dextrose 
120 minutes after dextrose 
150 minutes after dextrose 


Blood Sugar 
0114 per cent 
o 126 per cent 
0 1 16 per cent 
o 1 1 1 per cent 
o 100 per cent 


Heie, therefoie, is reported a case in an individual wdio show’^s no evidence 
whatever of abnormal carbohydiate metabolism, wdiose tissues, under the 
stimulus of a mild infective process, exhibited hyperglycemia, and m wdiom 
two wounds which had proved resistant to the repair process over a period of 
months promptly lecovered when the blood sugai values w^ere reduced to 
normal 

At the Montreal General Hospital, since about 1930, estimation of the 
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blood sug-ar has become a routine procedure m cases m which slow healing of 
wounds has been exhibited On some of our services such examinations prior 
to operation have become a routine in all patients who are over age 40 In the 
cases in which wound healing seems to have been delayed, as well as, it may 
be added, in a laige proportion of all persons admitted for surgical interfer- 
ence over age 40, a common finding is mild hyperglycemia , the blood sugars 
often range between o 13 and o 16 per cent, and in many others, although 
noimal fasting values are discovered, the time curves show abnormalities 
That these findings have not been accidental may be seen by repeated analyses 
of the blood from the same patients made at different intervals These facts 
have already been reported by Rabinowitch ® He supports the view that such 
figures aie not accidental by the following observations 



Blood Sugar 

Time Interval Between Tests 

Date 

Per Cent 

Days 

February 16 

0 143 


17 

0 139 

I 

19 

0 131 

2 

22 

0 137 

3 

29 

0 140 

7 

March 7 

0 149 

7 


During the past seven years many thousands of blood sugar time curves 
have been prepared by Rabinowitch and his staff These studies have shown 
that many individuals whose fasting blood sugai values are within normal 
limits, 1? <7 , o 08 to o 12 per cent, nevertheless, show substantial proof of dis- 
turbed sugai metabolism In connection with the recording of the blood 
sugar time curve, Rabinowitch and Bazin'’ have previously discussed the 
essential details of cairying out the test and have, moie especially, drawn 
attention to the importance of the “peak” and the “lag” as shown by the 
charted figures 

Following Rabmowitch’s advice m the matter, a curve in our opinion is 
regarded as normal when 

(1) The blood sugai in the fasting state (befoie glucose) is normal 
(o 08 to o 12 per cent) 

(2) After glucose, the maximum blood sugar (“peak”) is not greater 
than 018 pel cent 

(3) The “peak” occurs at the 30 minute peiiod 

(4) The blood sugar is again normal, or below, at the 120 minute period, 

that IS, two hours after the glucose is given 

The following figures taken at random indicate the abnormalities under 
discussion 

(i) Fasting 1 19 per cent 50 Gm dextrose 30 minutes ^ 200 per cent 

60 minutes— 250 per cent 
90 minutes— 166 per cent 
120 minutes — 
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(2) Fasting 095 per cent 50 Gm dextrose 30 minutes — 137 per cent 

60 minutes — 200 per cent 
90 minutes — 192 per cent 
120 minutes — 181 per cent 

(3) Fasting 117 per cent 50 Gm dextrose 30 minutes — 149 per tent 

60 minutes — 227 per cent 
90 minutes — 122 per cent 
120 minutes — 089 per cent 

In the opinion of some of us, perhaps the most impressive finding as the 
result of the enormous number of blood sugar time curves which have been 
carried out on our surgical patients has been that, whereas it is possible to 
estimate the degree of carbohydiate metabolism abnormality if fasting blood 
sugar figures are above normal, veiy little information is obtained if such 
figures are within normal limits, eg , o8 to 12 per cent In such cases the 
accurate estimation of the blood sugai time curve — 30, 60, 90 and 120 minutes 
following the ingestion of 50 Gm of glucose — may give information which 
IS of the greatest value 

In this connection, even though the blood m the fasting state may show a 
noimal sugar value and, at the end of 120 minutes wull be shown to have 
returned again to normal, the repeated examinations made show both a “lag” 
and, also, an abnormally high “peak ” Noimally the highest figure is obtained 
at the end of 30 minutes If the highest figure is obtained at the end of the 60 
01 120 minute period, the “lag” is said to be present The “peak,” 01 highest 
figure, which in Rabinowitch’s opinion should be less than 18 per cent, may 
be noted at the end of 30 or 60 minutes 

During recent years a sufficiently large numbei of cases, who demonstrated 
more or less marked disturbances of carbohydi ate metabolism and wdio toler- 
ated and w'ere apparently benefited insofar as %vound healing was concerned, 
have been reexamined later and noimal blood sugar time cuives established 
to prove that they were not diabetics 

ILLUSTRATIVE CASE REPORTS 

Case I — Hospital No 2626/36 W JED, age 63, ivas operated upon, under spinal 
anesthesia, October 3, 1936, in order to drain a retroperitoneal abscess, lying behind the 
cecum, consequent upon a perforated retroperitoneal appendix The abscess was about the 
size of a fist The proximal half of the appendix was identified and removed, the distal 
half having been judged to have been gangrenous and to have been removed along with 
the purulent exudate The abscess cavity was “bipped” and firmly packed with liquid 
paraffin “bipped” gauze “ The abdominal wound w'as “bipped” prior to opening the 
abscess In addition, a large pack ivas inserted down to the right side of the pelvis 

Blood sugar examinations were made October 2, o 140 per cent , October S, o 122 
per cent, October 10, 0104 per cent, October 19, 0103 per cent, and November 4, 
0 093 per cent 

Insulin was administered commencing October 3, five units every six hours The 
remaining blood sugar estimations were carried out while insulin was being employed 

The patient received several intravenous glucose-saline 5 per cent, 750 cc infusions 
after October 4, to each of wffiich ten units of insulin were added, in excess of the routine 
insulin which he was receiving 

Both packs were removed on the fourth day, and from this time on, patient’s course 
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was afebrile, with one or two exceptions He was discharged with the wound soundly 
healed November 7, ^ e , 35 days following operation He was allowed up in a chair for 
20 minutes October i8, 15 days after operation No further insulin, or dietary control, 
has been employed since discharge from hospital A fasting blood sugar examination 
made February 15, 1937, showed this figure to be 0 12 per cent 

It IS, of course, impossible to make a positive statement as to what the 
couise of events would have been had insulin not been administered, at the 
same time, the gravity of the patient’s illness, coupled with his age, made it 
appear that a very serious outcome both as regards life and length of illness 
might have been expected The wound as a whole healed kmdly, without 
spreading inflammation, and the whole period of illness was, 111 oui opinion, 
giatifyingly shoit That the patient was not a diabetic is, I believe, proven 
by the data supplied 


Case 2 — Hospital No 1513/36 W RED, age 34 Admitted June i, 1936, 48 
hours after a motor accident He was found to be suffering from a fracture of both bones 
of the left leg, fracture of both femora, large depressed fracture of the left temporal region, 
multiple fractured ribs, on both sides, and injury to the left kidney In addition, the left 
leg sho\\ed complete absence of popliteal and distal pulsation 

Following admission, fasting blood sugar records, June 4 and June 26, showed blood 
sugar to be o 108 per cent On June 29, the blood sugar time curve showed the figures to 
be 0 114, 0 149, 0 181, 0200 and 0 181 per cent Following this examination he was placed 
on five units of insulin every six hours Fasting blood sugar examination July 6 showed 
It to be o 137 per cent The dose of insulin was then raised to 24 units a day — ten at 
8am and five at 2 r m , 8 r m and 2 a m While still receiving insulin, the following 
percentages w'ere obtained July 13, out, July 20, 0125, July 30, 0112, August 26, 
0 095 , and October 10, 0 109 per cent 

On July 13, the insulin was reduced to five units every six hours, and on October 
13, four davs before discharge, it was reduced to five units every eight hours 

That the patient was not a diabetic is proven, I believe, by the fact that his 
eai ly blood sugar examinations, after admission to hospital, were low At no 
time dunng his stay 111 the hospital was sugar demonstiated in the urine, and, 
on January 20, 1937, the appended blood sugar time ciiive was obtained 



Percentage 

Blood 

Unne 


Sugar 

Sugar 

During fasting state 

0 090 

0 

30 min after glucose 

0 126 

0 

60 mm after glucose 

0 133 

0 

120 min after glucose 

0 133 

0 

150 mm after glucose 

0 120 

0 

Note There is no evidence of diminished tolerance 


There is no evidence of delayed assimilation 
Given 50 Gm glucose in 250 cc water 
Nausea absent 
Vomiting absent 


aClinibSieiw 


His A^aiious injuries weie treated seiiatim Immediately upon 
his condition avas extremely grave and it looked as though an early exitus 
might be expected With improvement in his general condition, avith admin- 
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istiation of intiavenous glucose-saline to which insulin at the rate of one unit 
to five units of glucose was added, and blood tiansfusions, he developed 
symptoms of acute mama 

June 10, operation was performed for relief of a large depressed fracture in the left 
temporal region, which extended down toward, and involved, the base of the skull 

June i8, two Kirschner wires were inserted into the left lower extrcmit}’’, under com- 
bined gas and spinal anesthesia (Prior to this time skin traction had been emplojed 
with the right limb in a Braun splint ) One wire was placed through the middle of the 
left femur and one through the left os calcis The right limb was placed in a plaster- 
of-paris encasement 

From the time of his admission his temperature ran an irregular course, ranging 
from normal to loi'’ F and, on two occasions, to 103" F 

By Julj 13, the left leg, which had become gangrenous up to the middle, appeared to 
be responsible for the febrile condition The mental condition had cleared up rapidly 
following operation upon the skull 

On Julj 13, union of the left femur seemed sufficiently strong to permit manipulation 
and amputation of the gangrenous leg and remo\ai of the Kirschner wire from the femur 
Amputation was of tiie guillotine type On August 17, reamputation was performed and 
the stump partially closed Again, September i, further attempt at closure of the stump 
wound was made 

Immediately following a sugar tolerance test, June 29, an increase in insulin admin- 
istration was made and the temperature, which for the previous three weeks had never 
been normal and which had ranged daily between 101“ to 103° F, dropped, so that the 
maximum for the following four days was 992° F 

About July 9, the temperature commenced to rise, reaching loi 2® F or thereabout, 
daily Amputation was performed July 13 and insulin again increased July 17, the 
temperature was 99° F at its highest, and remained so during the remainder of his sta> 
in hospital 

Although, of couise, the statement is open to aigument, theie is no ques- 
tion in my mind that this patient would have died as the result of the infective 
process having its origin in the light leg, had it not been for the exhibition of 
relatively laige doses of insulin The improvement m the man’s geneial con- 
dition, and in the appearance of the limb, following the initial administration 
of insulin and its subsequent mciease in quantity, was such as to make it 
difficult to avoid this conclusion 

In a lecent aiticle b}'’ C V Waid,^^ in which an analysis of 400 cases, 
admitted foi lepair of a damaged bnth canal in the Gynecologic Service^ of 
the Monti eal Geneial Hospital, is made, the impoitance of distuibed sugar 
metabolism in the healing of wounds is well shown 

Ward leports that, between 1929 and 1933, theie weie admitted for repan 
of the birth canal 400 cases In 257 of them, blood sugai estimationsf were 
carried out and m 42 per cent of these cases (no) the fasting blood sugar 
was found to be above o 120 per cent 

All cases showing blood sugai above noiinal weie piepaied for operation 
by diet, or diet plus insulin That these procedures have proved to be of value 
IS shown by the fact that in cases with normal blood sugar, 95 pei cent resulted 

* A D Campbell, M D , Director 

t Blood sugar estimations routine in all public ward cases but not for prnate cases 
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m sound healing, whereas m the cases with elevated blood sugar, 94 per cent 
were followed by good operative results 

Ward’s senes of cases shows that, in instances of elevated blood sugar, 
only 25 per cent, at any time, showed sugar in the urine Of the total number 
of 400 cases, but 20, or 5 pei cent, were judged to be diabetics This, not- 
withstanding the fact that m 42 per cent, fasting blood sugar was found to be 
above normal, and in 67 cases, or 17 per cent, insulin was employed both 
before and after operation 

It would seem necessary 111 view of the wording of the title of this article 
to refer to the question, to what extent carbohydrate metabolism must be 
altered or interfered with in order that the individual should be classified as a 
diabetic A T Bazin’s fiist reported case was evidently not a diabetic, 
nevertheless, hyperglycemia was present duiing the inflammatory stage of her 
wounds and, although a tendencj' toward healing had been absent for a period 
of many months prior to a specific dietary control of the hyperglycemia, fol- 
lowing the reduction of the blood sugar content to normal, healing promptly 
occurred The two patients. Cases i and 2, whose histones are abstracted 
herewith, are clearly not diabetics Scores of similar cases might be cited m 
which similar results have been obtained 

Although observation and study of many cases over a period of years and 
analyses of numerous blood sugar time curves have impressed us with the 
importance and usefulness of insulin administration in even the mildest grades 
of hyperglycemia in the promotion of wound healing, it must be borne in 
mind that insulin is a dangeious preparation and that it may cause death 
Although we are convinced that in a very large proportion of persons suffering 
from infected wounds and trauma, more paiticularly in those over 40 years of 
age, wound healing can be expected to progress more favorably if insulin be 
administered up to the limit of tolerance, we wish to insist that the exhibition 
of insulin must be carried out only with the patient in a hospital and under 
careful observation both as to clinical state and blood sugar estimations Al- 
though we believe that five units of the old insulin may safely be administered 
every eight hours in the piesence of trauma, in practically all adults, more 
particularly over 40 yeai s of age, w'e are convinced of the necessity for blood 
sugar studies both befoie and also, as a rule, aftei insulin has been adminis- 
tered Furthermore, such cases must be observed closely for even mild 
symptoms of insulin shock 

Since the introduction of protamine zinc insulin, we have employed ten 
units of the new preparation given in the morning (at eight o’clock) instead of 
15 units of the old insulin given in divided doses We do not wish to suggest 
that ten units of protamine zinc insulin or 15 units in the 24 hours of the old 
insulin is always sufficient dosage in nondiabetic cases , we wish, however, to 
insist that such dosage should not be surpassed unless the most accurate 
chemical investigation of the patient’s blood is possible 

The following memorandum is probably unnecessary but the matter 
IS of such supreme importance that I believe it should be referred to here 

768 



A olumc IPG 
> umber i 


INSULIN IN IHE NONDIABETIC 


Since there aie available on the market at the present time the two forms of 
insulin. It becomes imj)erati\e that m individual cases the form of insulin 
prescribed should be made cleai to attending staff, nurses, interns, etc , and 
to the dispense!, since it is possible to safely and propeily administer a suffi- 
cient number of insulin units in the piotamme zinc form in one dose which 
might prove fatal if the old unmodified insulin, all of which becomes potent 
soon aftei its introduction into the body, weie empIo3'cd m similar dosage 
We are not prepaied at the present time to make a positive statement with 
reference to the lelative value with legaid to wmund healing of the old (un- 
modified) and the new (piotamme zinc piotected) insulin It is, however, 
probable that, m ceitain cases at least, the best results ate obtained by the use 
of both pieparations at suitable times and m proper dosage 

Since, when insulin is added to an intravenous solution of glucose it is 
hoped that it will immediately assist the tissues in utilization of the injected 
dextrose, it would seem ad\isable. indeed necessaiy, to use for this purpose 
the original insulin pieparation and not the protamine zme insulin 
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SKELETAL TRACTION IN THE TREATMENT OF FRACTURES 
AND DISLOCATIONS OF THE CERVICAL SPINE 

WlLIiXAlM E Gallie, MD 
Tohonto, Canada 

Revival of our inteiest in fiactures and dislocations of the cervical spine 
dates from the paper of Davis, in which he showed that crush-fractures of 
the dorsal and lumbar vertebiae, unaccompanied by serious injuiy to the 
spinal cold, weie best tieated by reducing tbe impaction and immobilizing m 
hyiier extension until healing occuired Fiactures and dislocations of the 
ceivical vertebiae, howevei, differ from the others m that the manipulation 
requiied is attended by much greater risk of injury to the cord Many writers 
refei to the ease with which a fiactuie of the odontoid or a dislocation of the 
aiticular facets m the midceivical legion can be manipulated into place, but I 
happen to have seen one that did not lesult so well, which left such a deep 
impression on my inemoiy that I look on the ordinal y manipulations that are 
usually 1 ecommended as quite unjustifiable The risk of increasing the damage 
that may have alieady been done is so gieat that extraordinary precautions, it 
seems to me, should be taken to prevent it 

It would seem that steady ti action applied to the skull would be the safest 
means of i educing the displacement Unfoitunately the ordinary method of 
applying such traction, by means of the leather halter, is ineffective and most 
uncomfortable Heavy traction applied for any length of time causes pressure 
soies on the chin and occiput These difficulties were oveicome by the sug- 
gestion of my colleagues, R M Janes and K G McKenzie, that traction 
might be applied directly to the skull by ice tongs Since the successful em- 
ployment of this method on the fii st case, some five yeai s ago, every such case 
admitted to hospital has been treated similarly 

Reference to the literature will show that skeletal traction for fractures 
and dislocations of the ceivical spine has been advocated by others Crutch- 
field recommends it and advises the use of special tongs which are narrower 
than the patient’s head and which are applied by inserting the points into holes 
dulled m the uppei pait of the parietal bones Turner and Cone apply the 
traction by means of a wiie passed through bun holes in the skull Both 
these methods have advantages where it is intended to leave the patient for 
any length of time with the traction applied, as they make it possible foi 
him to roll on his side without the head tongs coming in contact with the 
bed As it is not our plan, however, to leave the traction applied for any 
longei than is necessaiy to overcome the displacement, we have found it con- 
venient to continue to use the simple ice tongs without modification, except to 
make them wide enough m the jaw to grasp the head at its widest pait and 
to piovide a lock which will pi event opening or furthei closing when they 
have been applied 
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The application of the tongs is siinplicit) itself Under local or intra- 
tracheal anesthesia, t\\o tim skin incisions are made, one abo\e each ear, just 
belou the most prominent part of the parietal bone The points of the tongs 
are then introduced into these incisions and pressed firmh against the skull 
and drnen about one-eighth of an inch into the bone by a sharp blow with a 
hammer The tongs are then locked and the traction applied I ha\e never 
seen them slip out of place either as the result of heavy or prolonged traction 
or from the accoinpanv ing manipulations 

At first It w as our practice to put the patient to bed vv ith the neck hyper- 
extended over the end of a mattress and to keep the traction on continuous!} 



Fig I — Sleleton placed on a Hawle' table vhich has been equipped iMth a special apparatus to 
allor the application ot a plaster jacket nth the ice tong traction applied The patient’s trunl and 
head nia^ be raised and lowered at will so as to correct displacements and to disengage dislocated 
articular facets 


for sev eral dav s AMiile the patients made no objection to this and nev er com- 
plained of pain or discomfort because of the points of the tongs m the skull, 
nevertheless, we have abandoned it because in two cases a transient paresis of 
the deltoid, spinati, biceps and triceps appeared, indicating compression or 
stretching of the fifth cervical nerve For this plan we have substituted one 
in vv Inch the heavy traction is applied only until the displacement is reduced, 
either as the result of the traction itself or of the combination of traction and 
manipulation or of traction and open operation A plaster jacket incorporating 
the trunk and head is applied and allow ed to dr} before the tongs are removed 
(Figs I and 2) 

The importance of immobilizing the head after reduction of the displace- 
ment cannot be ov eremphasized, as there is a strong tendenc} in man} cases 
for the displacement to recur This is particularly so vv here there has been a 
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crush-fracture of one of the bodies or a combination of a crush-fracture with 
a dislocation forward of the vertebra above Textbooks recommend Thomas 
collars, molded leather splints, and jury masts with a halter, but these devices 
in my hands have proved worthless The only splint that can be relied upon 
to prevent the recollapse of a crush-fracture of the body or a recurrence of a 
forward dislocation of one vertebra on the other is the plaster of pans minerva 
or head-jacket This must extend down to incorporate the pelvis, as a shorter 
jacket does not immobilize the neck sufficiently and is quite likely to allow a 
recurrence of the forward displacement 

The central idea in the technic is that the displacement shall be reduced 



Fig 2 — Photograph of i patient the roentgenograms of whose spine are shoi%n in Figs 3 and 4, 
under anesthesia and with 30 pounds traction applied 


with the minimum of risk of causing further damage to the cord After the 
roentgenologic examination has shown the nature of the injury, the tongs are 
at once inserted and traction applied The patient is then placed on a special 
apparatus which enables one to place the head and the segments of the cen’’ical 
spine which are above the injury in the correct relation to those below and to 
maintain strong traction during the application of the jacket From 20 to 30 
pounds traction is applied for 10 or 15 minutes and then another roentgeno- 
gram IS made When the correction is complete the plaster is proceeded with, 
and as soon as it is set the tongs are removed (Figs 3 and 4) 

This plan works admirably m simple crush-fractures and in moderately 
severe dislocations It may fail, however, in cases in which the upper artic- 
ular facets are locked m front of the lower ones — particularly where the dis- 
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placement has been present foi some time In recent cases there is no objec- 
tion to adding gentle manipulation to the traction, but in those instances m 
which the displacement has been present for several weeks, manipulation is 
not likely to be successful and if persisted in is altogethei too dangerous In 
these cases the aiticular facets should be exposed through a dorsal incision 
and gently levered into correct relationship to one another With the facets 
exposed, I have watched the effects of the manipulation of the head and m no 
case have I seen reduction accomplished by this method alone Either the 
facets had to be levered into place oi a portion of the superioi facet of the 
lower vertebra had to be removed before replacement occurred 



Fig 3 — Roentgenogram of patient who had Fig 4 — Roentgenogram of the same patient 

sustained a slight crush fracture of the sixth cer as shown in Fig 3 is minutes after the appli 
Mcal lertebra, and a gross forward dislocation cation of the ice tongs traction 
of the fifth on the sixth cer\ical \ertebra 

The necessity for an open operation in these cases of forward dislocation 
m the cervical spine is less to be regretted when one remembers the marked 
tendency they have to recur, even after prolonged immobilization It gives 
one an opportunity to fuse the articular facets by removing the articular 
cartilage and placing chips and slivers of bone around them after the mannei 
of Hibbs A successful fusion of the articular facets and laminae prevents all 
further forward slipping while causing no noticeable interference with the 
movements of the head and neck Our experience has convinced us that one 
can foretell from the roentgenograms which cases are likely to have a tendency 
to recurrence after the removal of the plaster encasement and so save time by 
doing the fusion operation at once One can do it either after the plaster 
bandage has been applied, through a large window, or, better still, it can be 
done with the ice tongs m action and the plaster applied afterwards Very 
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satisfactory tempoiary fixation is provided by fastening neighboring spines 
togethei with steel wire 

Our experience has now extended ovei four years and has included all 
varieties of fractures and dislocations of the ceivical spine The chief points 
we have learned are these 

(1) Skeletal traction applied to the skull is a safe and ef¥ective way of 
reducing the various displacements if employed soon after the injury 

(2) If reduction is delayed, however, for two or three weeks or more it 
will he necessary to expose the articular facets in ordei that the replacement 
may be accomplished with safety 

(3) In cases that have been 1 educed early and held effectively 111 a plaster 
encasement, the tendency to recurrence is slight, but in those that require 
opeiation, a fusion should he peifoimed, as lecunence of the displacement is 
almost sill e to take place 

Discussion — Dr William Darrach (New York) I should like to 
speak about some of the milder varieties of the ceivical injuries Unfortu- 
nately for us, we have not had much experience with the more severe ones 
because if theie are an}'' associated cord lesions, they go to the Neurologic 
Institute , but we have had a numhei of cases of what we call unilateral 
subluxation of the cervical vertebra 

My attention was fii st called to this by a man who came to the College of 
Physicians and Surgeons, Columbia University, because he was not satisfied 
with his piehminaiy education m the school of osteopathy He took a full 
course at medical school, and turned out to he one of oui best graduates in a 
number of years A few yeais after he got started, I referred a patient to him 
who came m to me with what I called an acute toiticollis He called me up 
the next day and thanked me for lefernng the subluxation to him, which he 
had reduced, with immediate lelief, and hoped I would send him some more 

That was my fiist expeiience In the last nine yeais we have had over 130 
unilateral subluxations of the cervical veitebra They are a most interesting 
gi oup The usual stoi y is that they ai e walking down the coi 1 idor and some- 
body shouts to them, and they suddenly turn then head, and it stays there , or 
it may occur m getting out of bed, or upon sneezing, or coughing, or any 
sudden twist It can be demonstrated upon roentgenologic examination 
One usually lequires stereoscopic pictures taken on both sides, but it is per- 
fectly evident in the laige majority of these cases that one of the articular 
facets has slid and been caught at least a half and sometimes three-quarters of 
the extent Occasionally they will slide off and become the more serious type 
that Doctoi Gallie has spoken of, with a locking The milder cases will prac- 
tically always 1 educe if they are given two forms of treatment, one rest, and 
the other mild ti action The form of ti action which we have used, and which 
has been satisfactory in most of the cases, is simply a gravity pull obtained by 
putting the patient flat on the back on an an mattress with the head hj'pei- 
extended, as described by Byron Stookey, sometimes with a little additions 
pull of two or three pounds It usually reduces the displacement within 48 
hours, occasionally 24 hours At the end of that time they are simply im- 
mobilized with a plaster collar 

One of our cases had a recuirence because the plastei collar we put on 
pioved to be uncomfortable to the lady, who wanted to go to a dance that 
night She got her boy friend to cut it off In the middle of the dance the 
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subluxation lecuiied and she came back foi another collai We have had no 
experience with the skeletal traction 

I saw a case Doctoi Gallic demonstrated m Toionto, and I was impressed 
M ith the peace and happiness the man seemed to show, but I always u ondei ed 
how many times the tongs pulled out I am delighted to hear that they have 
not pulled out I should like to ask Doctor Gallic how long he leai es the tongs 
on. that is, what he thinks is a safe length of time to leave them on, because 
I fiimly believe that steady pressiue on bone soonei oi latei mil cause neciosis 
and slipping 

Evei3''thmg I have said is based on the woik of Dr Baibaia Stimson, of 
0111 staft, who repoited hei obseivations in the JAMA, 104 , 157S-1579, 
May 4, 1935, and in Surg , Gynec , and Obstet , 58 , 1007-1017, June, 1934 

Dr William J Mixter (Boston) I feel that Doctor Galhe's papei is a 
veiy timely one I think that the modern methods of traction combined with 
fusion in these lesions of the ceivical spine and elimination of laminectomy 
aie a definite step in advance, and as a neurologic surgeon, I should welcome 
these suggestions 

Dr Charles C Lund (Boston) I am using just as a patient who has 
had a bioken neck In 1925, I was in an automobile accident, and I had my 
coronoid process cracked, but not displaced I can still lemember a good many 
of the sensations during the first feiv hours and days of that expeiience The 
fractuie of the coronoid is a little difficult to demonstrate 1 oentgenogi aphically, 
and w^as not demonstiated in my case during the first feiv days Dm mg that 
time, attempted ti action was made ivith a cardboard Thomas caid, which gave 
some relief, but really not very much 

At the end of about a week, the diagnosis w^as definitely ai rived at, and a 
real fixation w'lth a molded leathei apparatus of about the same size as the 
plastei encasement shown by Doctor Gallie was applied, and from then on I 
w^as entiiel}'’ comfoi table I have a suspicion that if skeletal ti action had been 
used during the time, before the final diagnosis w^as made, that I wmuld have 
been a lot more comfoi table, even if it would not have made any diffeience 
m the 1 esult 

Dr Fraser B Gurd ( Monti eal. Canada) Dm mg three yeais’ memher- 
ship in this organization, I have been impiessed, as Doctoi Gallic has sug- 
gested, with the fact that although to 1113 knowdedge a number of the Fellow's 
were expeits in the tieatment of fractuies and dislocations, such topics had 
not been presented for consideration before this body I, therefore, agree 
W'lth Doctor Gallie in his preliminary remarks 

I have felt that peihaps it is in ordei to draw' attention to another feature 
of technic in the treatment of these fracture-dislocations of the spine, par- 
ticularly of the first and second laminae, w'hich has been used, as most of you, 
I presume, know', in Montreal having been, m the fiist place, suggested by 
Cone and Turnei, at the Royal Victoria Hospital, and used at the Montreal 
General by Flvidge and Nuttei , namely, the giafting of the skull to the uppei 
cervical spine by means of grafts fiom the iliac bone This technic used in 
connection w'lth skeletal traction as employed by them, w'lth tw'o bore holes on 
either side of the skull, has proved, I believe, perfectly satisfactory The 
patients are comfortable w'here that method has been employed Union of the 
base of the skull with the uppei cervical spine is effected, so that risk of 
redisplacement of the skull upon the fiist or second vertebral bodies is ren- 
dered impossible 
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Dr Walter E Lee (Philadelphia) I had the privilege, some three years 
ago, of seeing this apparatus, and its method of extension, applied at a clinic 
given by Doctor Gallic in Toronto The comfort of the patient, in spite of 
the fact that he had been m extension for nearly 48 hours, was surprising 
Theie was a complete reduction The question that arose among the group 
of visitors was the possibility of neciosis of the bone or meningitis I have 
discussed this with Doctor Gallic recentl)% and he tells me no such complication 
has developed in any of his cases 

Dr Frederic J Cotton (Boston) I would like to ask Doctor Gallic if he 
has ever tried a piocedure I did once some years ago, namely, the lacing of 
wire about the spinous processes above and below the level of the damage, 
going m and out about the spines m fiont of the ligamentum nuchae It 
worked out extraoi dinanly well in one case and might be worth doing again 

Dr William E Gallic (Toronto, Canada) closing I am very pleased 
indeed with the amount of discussion this little clinical paper has aroused In 
reply to Doctoi Cotton, I would say that I have had experiences similar to his 
With the use of wire and that I think it is an excellent method, but in the more 
serious cases, particularly where there is a crush of the anterior edge of the 
vertebra below, it seems to me that a fusion should be performed as well, as by 
this means a moie peimanent result will be obtained 

To Doctor Heuer, I would say that we have no special roentgenologic 
equipment but use a simple portable apparatus which takes the lateral and 
vertical positions 

To Doctoi Darrach I would say that the longest time we ever left the 
tongs in place was a month As I said m the paper, on two occasions heavy 
traction applied for over 24 houis produced weakness of the shoulder girdle 
so that we now tiy to complete the reduction and get rid of the traction within 
two or three hours In one case, however, we had it on for a month without 
any ill effect whatsoever 

I should like to take this occasion to thank Doctor Darrach for his remarks 
Many years ago, when I was very young, he came to Toronto to address the 
Medical Society and I led an attack on his paper Since then he has never 
missed an opportunity to heap coals of fire upon my head by the nice things 
he has had to say 
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RUPTURE OF THE LUMBAR INTERVERTEBRAL DISK 

AN ETIOLOGIC FACTOR FOR SO-CALLED “sCIATIc” PAIN 

William Jason Mixter, M D 
Boston, Mass 

rnOM TIIF SURCIC^L snuichs of THF MWSA.C1I03ETT3 0EMR\L nosPIT\L BOSTON, M\SS 

Sciatica is a common complaint We believe we can show that an un- 
known but probabl}’’ a small peicentage of cases of intractable “sciatic” pain 
are caused by rupture into the spinal canal of a lumbai intervertebral disk, 
that the lesion can be accurately demonstiated and that opeiative treatment 
will effect a cure 

In prehmmaiy communications^ - we have tiaced the earlier literature 
concerning uiptuie of the intervertebral disk Notable among these con- 
tributions are those of Goldthwait,® Middleton and Teacher,'^ Dandy, ^ and 
Schmoi 1 ® We linked with these the reports of so-called enchondroma of the 
intervertebral disk especially emphasized by Elsberg^ and Stookey® and 
reported Barr’s^ recognition of the fact that these two lesions usually were 
one and the same, and not sepaiate entities True enchondroma of the spine 
does occui, but it is rare 

Since our last observations,- certain othei leports have been published 
relative to tins condition, notably those by Hampton and Robinson^ concern- 
ing the roentgenologic findings m these cases, that by Love,^° from The Mayo 
Clinic, and that by Barr 

While most of the cases leported here have been operated upon by me, I 
wish to thank Dr John S Hodgson and Dr James C White for allowing 
me to include their cases I also wish to thank the neurologic, orthopedic and 
roentgenologic departments Without their cooperation this work could not 
have been accomplished 

We have been particularly interested in those cases in which one or the 
other of the two lower lumbar disks were affected They are by far the most 
common and we believe that many have been overlooked in the past 

Extrusion of a small disk fragment into the spinal canal usually causes 
none of the signs that we associate with lesions of the cauda equina In 
common with several well-known diseases such as lumbosacial strain, sacro- 
iliac strain, etc , this condition is charactei ized chiefly by pam This pam is 
of the type referred to for many years as sciatica If, as occasionally happens, 
the extruded disk fragment is large, the signs aie similar to those found in 
cases of tumor of the cauda equina 

About 6o per cent of these cases will give a history of trauma at, or shortly 
before, the onset The one outstanding featuie is pain, starting in the back, 
streaming down the thigh and the outei side of the leg to the ankle The 
pam IS seveie, lancinating in chaiacter, is brought on by bending or lifting and 
IS usually lessened by lying down and sometimes by strapping The pain 
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comes in attacks and theie may be long remissions There is limitation of 
motion in and flattening of the lower back Fiequently there is a list to the 
side of the lesion Ability to raise the leg m extension is limited This is the 
one positive, objective sign present in all cases but is of little diagnostic sig- 
nificance because of the fiequency with which it occurs from other causes 
In some cases raising the good leg will cause pain in the bad one Neurologic 
signs ai e few The one that we have come to expect is absence or diminution 
of the ankle jerk on the affected side Even this sign is absent in at least 40 
per cent of our cases Roentgenologic examination of the lumbar spine 
occasionally shows narrowing of the intervei tebral disk but this is not com- 
mon enough to be of diagnostic significance In those cases where there is 
gloss compiession of the caiida equina we find much moie outspoken signs 
and symptoms but, as stated above, these ai e rai e 

It IS appaient that a diagnosis of ruptuied disk cannot be made on such 
meager evidence, but such evidence is enough to arouse suspicion 

Unless conseivative oitbopedic treatment brings relief in a reasonable 
length of time, every case piesenting this picture of intractable sciatic pain, 
splinting of the back and limited stiaight-leg raising should have a lumbar 
punctuie perfoimed The needle is inserted into the fiftli space 01 if this is 
impossible, into the fouith, and the fiist few diops of fluid withdrawn are 
set aside for determination of the total protein The usual routine mano- 
metric and laboratoiy examinations aie made but are usually uniformly 
negative The one important test is the determination of the total protein 
111 the fiist fluid withdrawn This is important, as the fluid higher up in the 
lumbar portion of the spinal canal may show a normal protein content even 
if that low down is abnormal 

We may assume that a total piotein content of 40 or 45 mg per cent is 
the uppei limit of noimal and that any figuie above this level is highly sug- 
gestive of some pathologic condition If this is the case, examination of the 
spinal canal with hpiodol is indicated As 15 per cent of proven cases showed 
a total protein of below 40, the presence of a noimal spinal fluid will not rule 
out luptured disk Lipiodol examination is indicated in cases with normal 
protein content before major orthopedic operations such as lumbosacral or 
sacro-iliac fusion aie pei formed 

The final diagnosis of ruptured disk lests almost entirely on the roent- 
genologic examination following the injection of 5 cc of lipiodol into the 
lumbar portion of the spinal canal It is not necessary to go into the technic 
of this examination It has been well described by Hampton and Robinson ” 
In Older to obtain accurate information this technic must be carried out very 
caiefully It includes careful fluoroscopic examination on the tip table, the 
lipiodol being run up and down repeatedly in the spinal canal and spot plates 
taken when the defect is demonstiated 

We know that lipiodol seldom gives any lasting symptoms but it is nevei 
absorbed and therefoi e should not be employed unless the indications are clear 
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I believe it should be leseived foi those cases with an elevated total protein, 
those in which adequate and pioloiiged orthopedic tieatment has been unsuc- 
cessful. and in which some othei definite cause of sciatic pain cannot be found 

The causes of a total piotein content above noimal limits need fmther 
investigation We have recoids of 21 unoperated cases that weie subjected 
to lipiodol examination with negative findings In four the total protein vas 
below 40 and in 17 the elevated piotem content has not been explained 
satis factonl}'- 

It is unceitam whether luptuie of an intenertebial disk is entirely the 
result of injuiy or whethei theie may he an underlying weakness m the disk 
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Fig I — Rupture fourth lum Fig z — Rupture 

bar disk Large lateral defect in fourth lumbar disk Mod 
lipiodol column erate sized defect (New 

England Jour Med , Au 
gust 29 193s ) 

itself It IS ceitain that w^e find this lesion m a few'^ individuals who deny 
specifically ever having had aii)'^ serious hack injury 

The lesion commonly found at operation is a definite break in the annulus 
with protiusion into the spinal canal of a portion of the annulus accompanied 
b}^ some of the nucleus pulposus (Fig 3) The extruded fiagment usually 
lies anterioi to the dura and the posterior longitudinal ligament and is com- 
pressed into a hemisphei ical mass by these structuies The fiagment is 
irregular, appears to have been toin and frequently has no attachment to the 
rest of the disk A definite opening in the annulus can be demonstrated 
leading down into the nucleus 

We believe that this lesion tends to permit inci eased mobility between the 
vertebial bodies Therefore, we have planned our operative proceduie wuth 
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this m mind It is unnecessary to perforin an extensive laminectomy as long 
as the exposure is accurately planned Let us take, for example, a rupture of 
the fouith lumbar disk The laminae are exposed as usual, the spinous 
piocesses being preserved attached to the muscles on one side The lamina of 
the fourth lumbai vei tebra on the affected side is resected The other side is 
left long, only a portion of it being lemoved The lower edge of the lamina 
above and the upper edge of the one below are removed care being taken 
not to leinove the whole of either (Fig 4) It is now possible to palpate the 
spinal canal and the protruding fragment can be felt in most cases If the 
lesion IS fai out at the side of the disk or cannot be recognized tbe exposure 



Fig 3 —Photomicrograph from specimen obtained at operation Material 
from nnnulus on the left, and from nucleus on the right 


is widened by removing the aiticulai piocess of the fourth entirely It will 
then be seen that the anterioi bolder of the facet of the fifth and the liga- 
mentum flavum overlie the fifth loot sheath It is usually necessary to cut 
these two stiuctuies away even if the mass can be felt It probably is wise to 
do so anyway as the articulai facet is the structure against which the fifth 
root is pressed by the disk fragment which lies in fiont of the root The 
lumbar portion of the card is then diawn ovei toward the midline, either 
above or below the root sheath accoiding to the position of the mass (Fig S) 
This exposes the posteiioi longitudinal ligament which is incised and the 
fragment lemoved (Fig 6) It usually lies free and can be teased out wit 
out difficulty The opening running down to the nucleus pulposus can then 
be demonstrated 


780 



Fig 4 — Dura exposed Mass can be palpated Tic 5 — Lumbar portion of the coid drawn aside Mass Lig 6 Posterior longitudmal hgaiutnt incised c\ 
through the dura showing through the posterior longitudinal hgament posing the extruded fragments 


Volume 10*3 
Js umber 4 


RUPTURE OF INTERVERTEBRAL DISK 




WILLIAM JASON MIXTER 


Annals of Sui pen 
October 1937 


Sometimes it is easier to lemove the fragment by incising the dura pos- 
teriorly and again anterioily and m many instances we have opened the dura 
simply to lemove the lipiodol If this is done the root or roots riding over 
the fiagment can be inspected It will be seen that the compressed root is 
distinctly leddened and edematous, unlike the rest of the cauda equina In a 
few cases instead of a fiank lupture with an extruded fragment we have 
found a geneial bulging of the whole edge of the intervertebral disk (Fig 7) 
It IS as though the disk had been compiessed and had mushroomed backward 
Usually we have trimmed off some of the piotrudmg disk where it seemed to 
comjiiess the fifth loot In others we have contented ourselves with removing 

the edge of the facet These cases are not 
as satisfactory as those in which there is 
a flank rupture 

We have felt that any laminectomy 
must further weaken a spine already 
weakened by rupture of the disk For 
i‘ this reason we have felt that some form 

J 

1 of fusion IS advisable in many instances 
This IS particularly true in patients who 
do heavy w^ork If fusion is indicated it 
IS carried out by a member of the ortho- 
pedic depai tment as soon as the fragment 
has been removed 

A sui prising phenomenon that one 
notes m handling a group of these cases 
IS the immediate relief obtained Many 
times the patient will tell you that the 
pain 111 his leg is completely relieved as 
soon as he recovers from the effect of the 
anesthetic 

In all, we have operated upon 58 cases 
of rupture of one or another of the lumbar 
disks 

During the investigation of this sub- 
f ject, seven cases have been operated upon 
in which no abnormality of the disk was 
demonstrable In three, chionic arachnoiditis was found and in four, no lesion 
within the spinal canal could be seen In only two of these cases did the 
roentgenologic findings suggest a ruptured disk In all the rest of these cases 
it was thought advisable to perform a lumbosacial fusion anjwvay and explora- 
tion of the spinal canal was the first step in the fusion operation 

This paper was written in order to piesent a group of cases suffering fiom 
intractable sciatic pain without paralysis or outstanding neurologic signs The 
results obtained m this senes, leaving out those with frank compression of the 
cauda equina, are summarized in Table IV 
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SE\ AND AGE 

INCIDENCE 


Cases 

Per Cent 


Female 

Male 

13 

45 

22 6 

77 4 

Youngest 

Oldest 

Totals 

58 

100 

Average 


Table II 

LOCATION or LESION 

Disk between second and third lumbar vertebrae 
Disk between third and fourth lumbar vertebrae 
Disk between fourth and fifth lumbar vertebrae 
Disk between fifth lumbar and first sacral vertebrae 
Disk between first and second sacral vertebrae 


20 

S3 

37 


I 

4 

35 

17 

I 


6o% 

30 % 


Total 


58 


TA.BLE III 

RESULTS IN ALL CASES 


Well 32 

Improved 14 

Unimproved 2 

Died, result of operation i 

Died, unimproved, urinary sepsis i 

Too recent to evaluate 8 


Total 58 


Table IV 

CASES OF SCIATIC PMN WITH MINOR NEUROLOGIC SIGNS 


Ruptured intervertebral Disk 48 

Well 29 

Improved 10 

Unimproved i 

Too recent to evaluate 8 

Localized arachnoiditis 3 

Negative explorations 4 

Deaths o 


Total 55 


CONCLUSIONS 

Rupture of a lumbar intervertebral disk into tbe spinal canal, particularly 
the fourth or fifth, is a definite cause of sciatic pain 

This IS one of the few causes of sciatic pain in uhich compression of a 
nerve root can be demonstrated 

The diagnosis can be made with great accurac}^ 

The lesults of operative removal of the fragment are highly satisfactor} 
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Discussion — Dr Howard C NAFrzioER (San Francisco) Doctor 
Mixter deserves great ciedit for clarifying oui ideas as to the cause, pathologic 
changes in and treatment of a considerable number of 'patients who sufifer from 
low back pain and sciatica Previous to Doctor Mixter’s work, most neurologic 
surgeons probably had had the experience of operating occasionally for what 
had been diagnosed as an intraspinal neoplasm, and encountered instead a 
cartilaginous mass of one type or anothei The underlying pathologic changes 
in these patients weie not realized Since Doctor Mixter called our attention 
to it, my associates and I have been gieatly interested in the subject and have 
opeiated upon some 30 patients with this type of disturbance 

The material found and removed at operation is not pure cartilage, but 
fibrocartilage, usually stringy m appeal ance and much like chewed up chalk 
The gradation of tissue between the nucleus pulposus and the annulus fibrosus 
is indefinite, and apparently circulatoiy changes in the intervertebral disk may 
occur at very early ages Degeneiative changes undoubtedly play an impor- 
tant part Our patients have shown a little widei variation in age than Doctor 
Mixter’s, the youngest being 18 and the oldest 63 years of age 

We have been greatty impressed that such a high percentage of the patients 
whom we have investigated foi the cause of low back pain, or sciatica, or both, 
have proved to have organic changes — usually fibrocartilaginous of the disk, 
but sometimes alterations in the ligamentum flavum In this group of patients 
with chronic severe symptoms, proved pathologic changes m the spinal canal 
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were found in more than one-half I believe that we investigated no patients 
except those who had had piolonged tieatment and, fiequently, many recur- 
rent attacks Almost all of them had had strapping, manipulations, physio- 
therapy of various kinds, traction, casts, braces, etc 

The industrial aspects of patients in this group will have to be thought of 
shoitl}'’ Not all of the patients have a history of a single severe trauma, some 
have had repeated lesser tiauina, as from iiding horse back, jumping, cic 
There is, in addition, still a question as to what propoition of patients, who 
have had a low laminectomy or hemilaminectomy, will lequiie fixation of the 
spine by bone graft Pei haps there will be a considerable numbei, but cei- 
tainly not all of these patients will have persisting disability, even foi heavy 
work 

In our experience, the clinical picture vanes greatly In some instances 
there has been complete compiession of the dural sac wuth involvement of all 
fibeis passing from the dura below that level Commonly there has been some 
pain m the back, but sciatica has been the leading featuie Frequently there is 
evidence of involvement of the fouith or fifth Itimbai root with subjective oi 
objective sensory alteration ovei the outer side of the leg in its low'Ci two- 
thirds and extending over on to the dorsum of the foot Muscles supplied by 
the external popliteal nerve also frequently show' weakness and occasionally 
there is a dispioportionate weakness of one oi another muscle in this group 
Often the extensor pioprius or the tibialis anticus may seem disproportionately 
weak by comparison with the other extensors It is a matter of considerable 
interest that complete remissions in the signs and symptoms of back pain and 
sciatica may occur and yet, ultimately, rupture of the intervei tebral disk is 
found 

At operation, the caitilage is usually in a lateial position, slightly antcrioi 
to one of the neive loots Often they can be felt moie readily than seen 
Occasionally they are found in bizarre places I lecall one case in w'hich a 
large mass of fibrocartilaginous material had hci mated aiound the lateral side 
of the dura and had come to he immediately beneath the lamina W'here it 
compressed the dural canal Continuation of this mass around the dura led 
one to the opening in the intervei tebial disk from wdiich it originated In 
another recent instance, a cartilage had penetrated the vential surface of the 
dura and had come to lie inside it as a pedunculated mass 

Even after the laminae are removed, it is not always easy to recognize 
immediately these small protrusions of cai tilage — and very small ones indeed 
may compress a root sufficiently to give seveie symptoms I am sure that we 
should have missed a considerable numbei if extiadural exploration, wdneh 
was negative, had not been followed by wide opening of the duia w-ith careful 
retraction of the filaments of the cauda equina and inspection of the inner 
surface In a considerable number we have thus located the rounded protru- 
sion pushing into the dura, and usually there ai e minute telangiectases alter- 
ing the appearance of the dura at that spot Frequently the nerve root is 
compressed and often it is considerably swollen We have removed a number 
of these cartilages by the transdural route, wdneh oftentimes is easier than the 
extradural removal and is less vascular 

In several instances in which disease or injury of the intervertebral disk 
was suspected, we found instead alterations — thickening or fibrosis — in the 
ligamenta flava One of my associates. Doctor Brown, recently operated 
upon a patient wdio had a complete transverse obstruction of the dural canal 
from such a cause 

Complete blockage of the canal is, of course, infrequent and small hernia- 
tions compressing the root may give sec ere symptoms without noticcabl}' 
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affecting the flow of lipiodol as seen under the fluoroscope Unless the 
roentgenograms ate taken in such a direction as to bung the indentation of the 
column of hpiodol into profile, the condition may be missed Repeated studies 
aie not infrequently necessaiy We feel greatly dependent upon the 
roentgenologist 

Doctoi Mixtei’s woik has reduced the number of patients who have been 
treated unsatisfactoiily in the past for conditions vaguely considered as 
lumbosacral or sacio-iliac disorders and has made the pathologic changes clear 
in a laige proportion of them In most of these patients the diagnosis is not 
difficult and the treatment is highly satisfactory 

Dr Kellogg Speed (Chicago) Among the last lOO patients I have seen 
with complaint of back, thigh and leg pain, well described by Doctor Mixter, 
practically all with the history of trauma, five have continued to complain in 
spite of palliative treatment extending in some instances over a period of three 
years One patient had a tnsacral fusion None had compression or other 
fiactuie of the spine Three of these five patients weie given lipiodol spinal 
injection after puncture, and all showed defects m the roentgenogram sug- 
gesting cartilage protiiision 

No xanthochromia or mci eased pressure of spinal fluid was found Pro- 
tein content varied from 20 2 to 34 8 mg Cell counts were low or zero, and 
sugar deteiminations varied from 65 to 75 6 mg There were no neurologic 
findings of cord tumor 

My expeiiences after such a low percentage of persisting symptoms leads 
me to believe that these patients with back and "sciatic” pain should be offered 
ordinal y nonopeiative tieatment, including correction of focal infections, and 
injections with normal salt solution into the sacral plexus, followed by wearing 
a back brace for a while before hpiodol is injected mtradurally This oil may 
never absorb, and probably should not be injected unless it is to be abstracted 
later by open operation I evaluate lasting atrophy of the thigh muscles along 
with pain as an indication foi hpiodol injection 

Disk injury, or piotiiision, concomitant with compression fracture, but not 
necessarily at the same level, may account for many of the long standing 
instances of back pain aftei compression fracture of the body of the vertebra, 
although hyperextension of the spine and a chance to recover bony support 
may be given Mechanical analysis of the ordinary compression injury of 
the spine by flexion or direct pressure of the superimposed body weight, 
howevei , does not seem to explain a posterior protrusion of the intervertebral 
disk at the fiacture level at the time of the fracture The possibility of the 
congenital nature of these protrusions must be kept m mind, whether into the 
corpus of tlie veitebra, or posteriorly into the spinal canal, later to be aggra- 
vated by trauma 

Most of these patients have flat lumbar areas, or even lumbar kyphosis of 
years’ duration When a displaced disk is roentgenologically proven, it should 
be removed and a spinal fusion covering the defect caused by the operative 
approach for the removal and at least one segment of the spine above and 
below must be included 

Dr William Jason Mixter (Boston), closing Doctoi Speed has spoken 
of his fear of the use of hpiodol I also feel definite hesitation m using it, 
unless the indications seem clear I believe that if these patients do not recover 
under palliative orthopedic treatment, the use of lipiodol is indicated I have 
seen no permanent bad results from the use of hpiodol , there have been some 
cases of neuralgic pain reported following its use, but I do not think they 
are common 
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It seems to me that the lesion of which we aie speaking this morning is 
seldom associated with fracture of the vertebra, and that probabi}’’ the cause is 
a different kind of trauma than that wduch causes a compression fracture of 
the vertebi a 

I like to theoiize that it may be a direct pushing together of the two 
vertebi al bodies rather than a bending crush Some of our histones have 
pointed to that 

Fusion, I think, should be used in most of the industrial cases, because we 
are expecting to return them to heavy work I think most patients who do 
not work haid can probably get along perfectly well without fusion 

The lateial view’- is of very little value, as Doctoi Speed has said Remem- 
bei that the fifth root is compressed by the fourth disk, not the fourth root by 
the fouith disk Ahva3’’s open the duia if you cannot find the mass outside 
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Antisepsis and latei asepsis, together with anesthesia, made possible the 
development of modern surger}^ Accepted by surgery, of the two it is onl> 
asepsis that was taken up whole-heartedly and developed Anesthesia was 
gladly welcomed, but received little aid or stimulation either as an art or a 
science, by the suigical profession Snow supplied a beginning scientific 
background for anesthesia , and, because the agents wei e potent enough to 
satisfy the demands of the suigeons, attempts to improve the status of anes- 
thesia by medical men were frowned on by the suigical profession, and often 
deliberately hindered This attitude placed anesthesia m the hands of young 
assistants who looked upon it as a necessar}’^ evil, a step, or a stage on their 
way to become a surgeon, or into the hands of the technician This attitude 
has resulted in a distinct delay in the development of anesthesia as an ait 
and a science 

The basis of this paper is derived from an association with medical men 
interested in the science and art of anesthesia, and is an atteinjit to correlate 
anesthesiology and surgery in a clinical way 

Anesthesia is pioduced by reducing the reflex activity of the neivous sys- 
tem The leflex activity of the neivous system is directly ])i oportional to 
the metabolic rate (Chait i) Metabolic late is vaiiable, depending on sex, 
age, pain, emotion, fever, degiee of muscular relaxation, and thyroid activity 
The metabolic rate of a patient may be decreased by eliminating the factors of 
pain, nervous and muscular tension, thyroid activity, and fever Pam and 
emotion are reduced by preopeiative use of moiphme, barbiturates, scopola- 
mine, and nonvolatile drugs by mouth, hypodermic, efc Thyroid activity, as 
in hyperthyroidism, is reduced by rest, food, sedation, and iodine For each 
degree of fever, the metabolic rate is increased 7 to 8 per cent If possible, 
the patient should wait for surgery until free fiom fever (Chart 2) These 
factors explain the reason for the varying amounts of agent necessary in 
the 100 per cent potent, and with the less potent agent demonstrate the 
impossibility of reaching a satisfactory stage of anesthesia (Chart 4) 

The third stage of anesthesia has been divided into four planes (Chart 3) 
This has been made possible by observing certain physical signs as the anes- 
thesia progresses up or down Among these signs are the lespiiatoiy rate, 
the type of breathing, the abolition of the action of the intercostal muscles, 
the movement of the eyeball, the pupillary reaction with and without preopera- 
tive medication, the eyelid reflex, and the swallowing and vomiting reflex The 
importance of making these finer divisions of the third stage becomes apparent 
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(Chart 2) Many operations do not need thud or fointh plane anesthesia, 
and many opeiations need a third or fourth plane anesthesia only for a short 
period and foi a ceitam stage of the operation Tuenty minutes of third 
plane anesthesia may be as haid on a patient as tuo hours of second plane 
anesthesia Fourth plane anesthesia paralyzes the smooth muscle fibers of 
the blood vessels allowing the active cuculatmg blood volume to be reduced 
and thus pioduces shock 
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Chart i — The cur\es indicate the metiholic nte for male and female from birth 
to the seventh decade The curve for males shows the limits of plus or minus vana 
tions of 13 per cent, which roughlj delineates the range of "normal” vanabilitv The 

curve for females is loner than that for the males These curves from ages si\ to 

75 reproduce the latest Majo Clinic predictions' with the single difference that their 
absolute values have been lowered bj constant percentage amounts necessar> to fit 

them to the measurements on normal subjects made over a period of jears at the 

University of Wisconsin and State of Wisconsin General Hospital - The curves below 
SIX >ears are idealized continuations that follow the general trend of the classic 
smoothed curve of Aub and DuBois- ^ 


The value of this finer distinction becomes more apparent in clinical 
surgery when we appieciate at what levels the various reflexes are abolished 
It means a close cooperation between surgeon and anesthetist As the opera- 
tion progresses, the anesthetist can vary the depth of the anesthesia so as to 
eliminate the necessary reflexes to permit the performance of the opeiation, 
keeping the patient m the planes of anesthesia that are least harmful 

The various reflexes necessaiy to produce the clinical signs which aie 
used in placing the level of anesthesia have been presented A few other 
reflexes and the level at wdiich they are abolished will be presented to show^ 
how these facts may be used to the advantage of the patient and the surgeon 
All reflexes as a lesult of skin tiauma are abolished by anesthesia in the 
upper half of the first plane Theiefore for skin incisions this is sufficient 
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The reflex conti action of skeletal muscle is in proportion to the size of the 
muscle, the amount of traction stimulus, and the suddenness with which the 
stimulus IS applied Gradual stretching produces little or no response, and 
long continued stretching will produce a temporary paralysis of the muscle 
Lowei second plane anesthesia will abolish skeletal muscle contraction Trac- 
tion reflexes aiise as a result of tugging or pulling on visceral structures 
These are pioportional to suddenness and the strength of the stimulus The 
excitation of these reflexes lesults m (i) Contraction of the abdominal wall 
with expulsion of the viscera, (2) stimulation of the respirations, and (3) ad- 
duction of the vocal coids Even lowei thud plane anesthesia may not 



Chart 2 — With t metTbohe rite of 24 calories per sq Mm of bod> surface 
idd the factor of feir and the rate is elevated as indicated by line A pam will raise 
It as represented by line B, fever will gi\e line C and thyroid activity mil result 
in line D To depress this rate, barbiturates the night before ^\lIl eliminate fear 

and give line V the emotions are alla>ed and line G results, and preoperati\e medica 
tion Mith morphine and scopolamine will result m a lower rate — a much easier patient 
to handle Levels of Anesthesia at IVhich Reflexes Arc Abolished (A) First part of 
first plane, third stage Brain bone thyroid breast stomach, kidne>, and other 

glandular tissues, except for traction reflexes from their coverings or attachments are 
abolished (B) Upper half of lust plane third stage Skin reflexes are usuallj 
abolished at this level (C) Below m ddle of first plane third stage Pharyngeal 

reflex is abolished (D) Lower border of first plane third stage abolishes or renders 
negligible reflexes caused b> injur> to or cutting great sciatic nerve (E) Junction 
of first and second planes third stage abolishes cough reflex (P G and H) Lower 

level of second plane third stage, abolishes or renders negligible muscle reflexes Ihe 
anal sphincter reflex may not be abolished b> the fourth stage The traction reflexes 
met with so frequentb ni abdominal surgerj ma> be abolish^ed but readily instituted 
bv rough handling of the viscera The subdiaphragmatic reflex an adduction of the 
vocal cords usuall> upon expiration with a contraction of the abdominal muscles ma> 
be nresent in the third plane then intubation is preferable to deeper anesthesia (I) 
Third plane third stage, abolishes tone of smooth muscle when it reaches the middle 
of the plane (GuedeP) 


abolish these reflexes, but skeletal muscle response is abolished at the lower 
part of the second plane By making ti action gently, slowly, and continuously, 
the reflexes may not be irritated, and the necessity for the lower third stage 
anesthesia with the attendant paralysis of smooth muscle never arises This 
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IS particulaily true of the peiitoneum In dosing an abdomen, application 
of forceps to the peiitoneal edge and then pulling quickly on them stimulates 
these ti action reflexes and changes the depth of anesthesia nccessar) fiom a 
second plane to a third plane or even deeper 

The upper plane of the first stage is sufficient to abolish the pain m suigical 
traumatism to bone, biam, thyroid, breast kidney, spleen, Inei, stomach, 
intestines and omentum Their ligamentous attachments may be cut, binned. 
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Chart 3 — Column i sliows the respiratory motion During the first stage it 
IS fatrlj regular There ma> be rariations as a result of fear or emotions The sec 
ond stage has irregular breathing and when it becomes smooth indicates tint the second 
stage IS being entered This smoothness persists until the lower part of the second 
plane when there is a beginning paraljsis of the intercostal muscles This parahsis 
becomes complete at the end of the third plane The respirator} moscmeiit continues 
to decrease and the lolume is less until the fourth stage is reached when respiration 
completely ceases Column 2 represents eyeball actisity During the second stage 
there is marked e>eball actuitj This continues into the third stage and becomes less 
the farther the anesthesia descends into the first plane, ceasing as the second plane is 
encountered Columns 3, 4 and 5 show the reaction of the pupil in the different stages 
to no preoperative medication, to morphine and scopolamine, and to morphine respec 
tiveh Column 6 shows the ejelid reflex which disappears as the third stage is 
entered Column 7 In ascending anesthesia, as the patient reaches the upper part 
of the first plane of the second stage, the swallowing reflex returns, and as the second 
stage IS reached the vomiting reflex becomes active (column 7) In descending an 
esthesia neither the swallowing nor vomiting reflexes are defimtelv placed (GutdtlD 


or crushed Traction will cause some pam Yet to peiform an operation 
that may lequire an hour, only five or ten minutes need a third plane anes- 
thesia , the usual procedure is to use the deepest stage of anesthesia necessar) 
for any part of the operation and use it for the uhole period Y'lth a knowl- 
edge of the levels of anesthesia at wdiich reflexes are abolished a competent f 
anesthetist can gauge the depth so as to spare the patient and permit the 
surgeon to perform the opeiation A competent anesthetist working witli a 
surgeon not appreciative of these facts means that the type of anesthesia here 
desciibed is impossible 
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Chart 4 — Nitrous oxide A i — Starting at a metabolic rate of 24 calories per 
sq Mm of bod) surface mil cirr) the anesthesia to the middle of the first plane 
of the third stage A 2 — Metabolic rate at 40 calories per sq Mm surface will reach 
only to upper margin of the first plane A 3 — Metabolic rate at 48 calories per sq Mm 
surface will reach the lower portion of the first stage Ethylene B i — Metabolic rate 
of 24 calories per sq Mni surface reaches the lower edge of first plane third stage 
B 2 — Metabolic rate of 40 calories per sq Mm surface reaches middle of first plane 
third stage B 3 — Metabolic rate of 48 calories per sq Mm surface reaches lower 
portion of first stage One hundred per cent potent anesthetic agents as chloroform 
ether, \in)l ether cyclopropane and ethyl chloride can reach any depth of anesthesia 
the amount of agent necessary will vary as shown by lines Cj, C2 and C3 depending on 
metabolic rate (Guedel<) 
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Discussion — Dr Arthur VV Elting (Albany, NY) I think we can 
safely say that today we are witnessing the birth of the science of anesthesiol- 
ogy It IS rather striking that over a large number of years there have been 
comparatively few papers piesented to this Association on the general subject 
or the more intimate problems of anesthesia I think in large measure that 
represents about the lelative interest that the profession at large has taken in 
the subject of anesthesia 

As I remarked a few years ago on an occasion in New York, the reason 
why a large part of the anesthesia m this country is being administered by 
the trained nurse anesthetist was because the medical profession had failed 
m their job The institutions of learning in medicine had not developed the 
proper teaching facilities The profession, particularly we surgeons, had not 
demanded in our institutions properly organized properly developed and 
controlled departments of anesthesia Even today in very few institutions in 
this country aie theie such departments but in some there aie, and the heads 
of these departments aie the forwaid looking men in the problem of anes- 
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thesia, Its de\ elopment for its practical avail to the patients and the surgeon, 
and for its usefulness in the training of doctois to give anesthetics 

I think we will all welcome the day when anesthesia in general is admin- 
istered by the medical piofession That day, I believe, is not so far distant, 
not that I expect nurse technicians to disappear peihaps for a long time, 
because the}'^ ha\e certainly been most eftectne and most efficient but undei 
the direction of a properly trained phj'sician at the head of a depaitinent of 
anesthesia, their activities will become increasingly inoie useful 

It may be of interest to you to realize, as members of the American Surgi- 
cal Association, that the first affiliated boaid to be recognized b} the Ameiican 
Board of Surgery is the Board of Anesthesiology Anesthesiology theieforc, 
becomes essentially the godchild of the American Suigical Association, and 
it seems to me that it is oui duty as members of the American Suigical 
Association to further in every possible way the efforts of this small gioup 
at present, but soon to be a larger group, of men ^\ho have de\oted then 
interests their time and then lives to the development of the science of 
anesthesiology 

Many of us have been more or less afiaid of the possibilities of legislation 
in relation to anesthesia Over the length and breadth of the countn 
legislatures have been considering, and m one way or another threatening to 
limit us in the control of our anesthetic problems I can assuie >ou that this 
group wdio today lepiesent the science of anesthesiolog3% who ha\e been 
recognized by youi Board, are a group of men from wffiom we shall expect 
to secure not legislation, but increasing education to the benefit of the patient 
and the surgeon 

Dr Ralph Waters (Madison, Mis) closing Doctoi Schmidt and I 
simpl)'' w'lsh to make a plea for a little more cooperation betw'een suigcons 
and the subject of anesthesia Chronologically, the scope of the duty of the 
surgeon, like that of the wdiole medical profession, has progressed along a 
gradually widening road In the long past the surgeon was concerned with 
the elimination of diseased tissue Such removal implied fiist to cut it opm 
then to cut it off. and now, I take it, to cut it out Both patient and sui geon 
were then satisfied if there w'as no pain and if death did not result 

The present day surgeon is, and the future surgeon wall be, concerned w ith 
much in addition to the old duties of lemoving pathologic tissue He will 
remodel the body and rewnre the physiologic currents of life, not so much to 
prevent death, as to make living more abundant 

Mhth such an aim, suigeiy can no longer depend foi pain lelief upon 
the anesthetic practices of formei years Pain relief must develop into a 
science, anesthesiology, if you wuil, a sister effort wdiich wnll keep pace with 
the rapidly developing knowledge of the physiologic mechanisms of life so 
that It may speak a common language, wnth the modern surgeon on the one 
hand, and wnth the diagnostician and the laboratory on the other In the 
light of developing physiologic discoveiy, new^ methods of pain relief must 
be devised and more logical use of old ones must be pioMcled to serve as a 
foundation for the ever widening pathw^ay of the surgery of the future But 
that IS not all The anesthetist should and can have much help to offer the 
surgeon in addition to pain relief Comprehensive care of patients during 
operation, lational supei vision of therapy wnth gases and %apors, the blocking 
of certain anatomic regions, the intiavenous admmistiation of various sub- 
stances — all may at times be advantageously entrusted to the anesthetist The 
liaison between pharmacology on the one hand and suigeiy on the other can 
to a large extent come through anesthesiology 
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Anesthesia and anesthetists, to date, can claim only a little progress other 
than a nucleus of enthusiastic pioneers who aie willing and anxious to devote 
their lives to the development of a science of anesthesia The helping hand 
of such a group as this, of which I am a guest, may mean a great deal Most 
of you aie teachers of suigeiy Oui schools have drifted toward a neglect of 
the teaching of anesthesia at a peiiod in scientific pi ogress when such teaching 
IS pai amount Some of you have tried utilizing young surgeons, young 
inteinists, and others as instiuctors in anesthesia and as directors of depart- 
ments of anesthesia Such plans have not worked, I fear, because the subject 
is too broad and too deep The pharmacology and physiology of anesthesia 
must be interpieted clinically by individuals with at least a modicum of clinical 
knowledge and clinical experience 

Doctoi Schmidt and I wish to leave with you not the idea that we, at 
Wisconsin, have solved the problem of anesthesia — far from it — but rather 
that the problem exists and that it must be met m eveiy medical school and 
in every medical centei The sooner all of you tackle this problem, the less 
lonesome those of us who have made a beginning will feel 
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LIEUTENANT-GENERAL SIR ALFRED KEOGH, G C B , 

G C V 0 , C H. 

1857-1936 


Sir Alfred Keogh was born in Dublin on July 3 , 1 S 57 , and died Juh 
30 , 1936 His father was a membei of the Irish Bar and Resident Magistrate 
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of Roscommon He was educated at Queen’s College, Galway, and at the 
age of 21 took his medical degrees at the Royal University of Ireland Com- 
ing then to London he obtained a resident appointment at the Brompton 
Hospital for Consumption, and was for a time a Clinical Assistant at the 
Westminster Ophthalmic Hospital In 1880, he entered the Army Medical 
Service and at Netley distinguished himself by taking the Herbert Prize and 
the Martin Memorial Gold Medal After a period of service abroad he re- 
turned home and was appointed Medical Officer to the Royal Arsenal at 
Woolwich 

In 1900, he was promoted Lieutenant-Colonel On December 2, 1904, he 
was promoted Colonel and on the following day Surgeon-General , and on 
January i, 1905, Surgeon-General ranking as Lieutenant-General on being 
appointed Director-General, Army Medical Services He remained Director- 
Geneial from January, 1905, to March, 1910 In October, 1914, he was re- 
appointed Director-General shoitly aftei the outbreak of the Great War and 
remained so until 1918 

Sir Alfred Keogh will be long remembered as a great administrator He 
had all the requisites for the task Quick perception of essentials, tenacity, 
enthusiasm and rapid action characterized all his work His judgment was 
rarely at fault , it has been described as intuitive Intuition there was , but it 
was founded on knowledge, wide reading and close observation 

In his younger days he devoted himself to acquiring a sound professional 
ground work, taking clinical appointments in general and special hospitals, 
and losing no opportunity of adding to his store This professional keen- 
ness he kept up through his working life I well remember bow deeply 
interested he was when once on leave at Berne we paid a visit to Kocher, 
then on the crest of the wave of his European reputation It was difficult to 
see which was the more absorbed, Kocher in demonstrating the work m his 
clinic or Keogh m eliciting all the information he could 

On joining the Army, without loosening his grasp on his purely profes- 
sional work, Keogh immersed himself in the study of militarj'^ medical prob- 
lems He familiarized himself with the various Commissions which had 
reported on the subject — especially the Herbert, Camperdown, and Elgin re- 
ports In these, he -would say, are laid bare most of the spots where the 
shoe pinched 

One of his great ambitions was to break down the barrier which existed 
between the civil and military branches of the profession This was difficult 
so long as the military training center was isolated at Netley , but when he 
reached higher administrative rank the opportunity came and he seized it 
with both hands By great good fortune the Secretary of State for War at 
the time (Mr Broderick, now Lord Middleton) was sympathetic and the 
Royal Army Medical College was built and opened m London Thus the 
way to the cooperation of the civil and military branches of the profession, 
which has since proved of such great advantage, was opened In this con- 
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nection the help that the then Advisoiy Board was able to gue, and ga\c, 
should not be overlooked 

In this College the postgraduate instruction for Captains foi promotion 
to Major was expanded to nine months and the students were gueii the ad- 
vantage of participating in the instruction given in the London schools and 
hospitals— and of tiaimng for specialties which they might wish to adopt 

When the Teriitonal Force w^as established by Mr Haldane (later Loid 
Haldane) it became necessary to organi2e its Medical Seivice This was 
more of a creative effort than an organization, as the medical units required 
for the Force did not exist, and the few' medical units m being bore no rela- 
tion to It 

By visiting the chief medical centeis in the Kingdom and exjxiiinding 
the meaning of, and the necessity for, these units, Keogh enlisted the coopeia- 
tion of the leadeis of the profession The units w'ere established, and courses 
of instruction w'eie instituted, so that in 1914, wdien the War broke out, the 
great hospitals came into being without trouble and the sick and wounded 
w'ere assured of the ministration of the cream of the medical piofession 
throughout the land 

Another reform w'as the 1 eorganization of the military hospitals at home 
At the time he took over the office of Director-General every little depot sta- 
tion had Its little hospital wath a skeleton staff, m wdiich cases of sickness 
occurring m the station, serious or slight, w'eie supposed to be treated These 
tiny hospitals w'ere closed down, and all cases requiring hospital tieatment 
were tiansported to the nearest w'ell equipped hospital, wdieie they could 
obtain the nursing and attention they required 

A subject on which Keogh held stiong and clear view's was sanitation 
His view's did not at fiist meet w'lth general acceptance, but they pi e\ ailed 
in the end He held that the real sanitary officer of a unit w'as the Com- 
manding Officer, not the Medical Officei The preser\ation of the health of 
his men should be one of the mam preoccupations of the Commanding 
Officer, the Medical Officer was there as an expeit, to advise and to be con- 
sulted, but the ordinary rules of hygiene should be know-n to and enfoiced 
by all officers For that reason it w'as necessary that they should all be in- 
structed m these matters Hence arose the School of Army Sanitation and 
the teaching the elements of Hygiene embodied m the ^Manual of Arm) 
Sanitation to all officers 

Shortly after laying dow'n his office as Director-General he was appointed 
Rectoi of the Imperial College of Science and Technolog) This was a con- 
genial post as his interests m Science had ahvays been deep and close, and 
he welcomed the opportunity of extending its practical application \\ hat 
he valued highly w'as the personal association into which he w-as brought with 
leading scientists, and w'lth the students being educated at the College for 
scientific caieers AVith his keen sympathy for youth he was alwa}s on the 
lookout for measures w'hich might enhance or ease the course of training 
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When the Wai bioke out it was felt that his services were required in 
the military splieie The British Red Cross Society, mindful of the way 
he had always encouraged and helped them during his tenure at the War 
Office, appointed him then Chief Commissioner in France and there he re- 
mained until Octobei, 1914, when he was recalled and leappointed Director- 
Geneial, Aimy Medical Services, at the War Office 

There he was able to see the reorganization of the Military Medical Serv- 
ice, which he had carried through in his previous tenure, come to fiuitioii 
The gieat machine staited and worked without a hitch There was complete 
and loyal cooperation between the civil and military sides All had been 
made to undei stand and labored s)'mpathetically to a common end And so, 
with his hand on the level, the machine continued to work until the close 
A gieat triumph, which was universally acknowledged At the conclu- 
sion of the War all vied to do him honoi 

At home he was made G C B (the fiist Army Medical Officer to be given 
that honor), GC VO and Companion of Honor, France made him Grand 
Officer of the Legion of Honor, Belgium Grand Officer of the Order of the 
Crown, Servia Grand Officer of the Crown, White Eagle, the Universities 
of Oxford, Edinburgh, Abeideen and Leeds gave him honorary degrees, the 
Royal Colleges of Surgeons of England, Edinburgh and Dublin gave their 
Honorary Fellowships, and thus amid a chorus of appreciation he returned 
to his work at the Imperial College of Science and Technology 

As a man he was entirely likeable Quiet, kindly and sympathetic in 
mannei, no trouble was too great for him to help a friend or any one who 
applied to him foi advice or assistance 

He possessed m a high degree the faculty of clear exposition and admiied 
it greatly m otheis He has told how, at times when working in London, 
he would steal off to the Law Courts to listen to some leading barrister pre- 
senting his case A very distinguished retired official who did some work 
for him during the War once said of him “In a long official career I have 
served many masters , but two stand out preeminently Each had the power 
of stating lucidly not only what he wanted done but also of indicating cate- 
gorically how he wanted it done Thei e was never any ambiguity One was 
Lord Curzon of Kedleston and the other Sir Alfred Keogh 

A haid worker himself, Keogh expected hard work of those under him 
but he never failed to acknowledge such work with a kindly smile or a few 
words of appreciation, and took care that the credit went to the doer Among 
riiose who worked under him, Keogh inspired feelings of intense loyalty and 
often of affection 

His work IS done but his memory will long remain green among those 

who knew him ^ ^ „ 

This obituary has been written by Major-General Sir Michael Russell. 

ICC MG, CB 
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Appreciatiox 

By Lieutenant-General Sir James A Hariigan K C B , C M G 

D S O , K H P 

Du ecto) -Genoa!, Anny Medical So vices 

Although Sir Alfred Keogh was peisonally unknown to the majont\ 
of serving officers of the Corps, the striking tributes paid to his meinor} in 
the Press have been, I feel sure, a source of much gratification to all its 
past and present membei s 

Until the last couple of years of his life my acquaintanceship with him 
w^as limited to a single meeting m the South Afiican War when I took a 
convoy of sick and wounded to the Geneial Hospital wdiich he commanded 
at Pietoria and wdien as a subaltern I was much impressed b\ the courtcs} 
and hospitaht}'- wdiich he show’ed me I had since heard so much about him 
from officeis wdio knew' him w'ell that I had come to regard him as one of the 
most outstanding officers of our Seivice 

When, some tw'o years ago, I heard that he had letuined to London (he had 
been living abroad) I called on him, a veiy simple act of courtes} from a 
Diiector-General to the greatest of his piedecessors He was fiankl} pleased, 
and such w'as the modesty of the man that he seemed surpi ised to learn that 
his services w'ere still remembered and appreciated He united me to Msit 
him frequently and this invitation I took full advantage of, sometimes m 
order to seek his advice, which he gladly ga\e I shall alwajs entertain the 
happiest recollections of these visits Seated on a chan with a rug o\er his 
knees, he w'ould recount his experiences dining the two peiiods m which he 
was Director-General — probably tw'o of the most important periods m the 
history of the British Army as they were assuredly the most impoitant m 
the history of the R A M C 

The transfei of the College from Netley to Millbank , the organi/atinn of 
the Tenitorial Army Medical Service, the establishment of the School of 
Hygiene, the development of the clinical and scientific side of the Corps, 
liaison w'lth the civil profession, his interview' with Lord Kitchener befoie 
returning to the War Office for the second time — these were some of the 
topics w'hich he related to me and w'hich I found of absorbing interest I 
invariably came away from these visits wuth the feeling that I had been m 
the presence of a great man 

He retained the keenest inteiest in the Corps to the end, in fact, when 
speaking of it, he w'as inclined to forget he was an iinalid (he was prone to 
anginal attacks) and allowed himself to be carried aw a} by his enthusiasm 
Before returning to take up the duties of Dnector-General duiing the War 
he asked for, and W'as accorded, exceptional pow ei s, w ithout w Inch he could 
not have carried out that stupendous task 

It is w'ell know'll that his position at the War Office w as somew bat unique 
With Mr Haldane (afterw'ards Lord Haldane) he was on terms of close 
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intinicicy Then outlooK a,nd ideas had much in common and he always 
expiessed the wannest regard and affection for that great statesman With 
Loid Kitchener too he worked in the greatest harmony 

The sympathy of the whole Corps will go out to Lady Keogh and her 
family at the irreparable loss they have suffered and the nation m general, 
and we of his Service in particular may feel grateful that at the time of our 
gieatest trial the post of Director-General was held by an officer who was 
so preeminently qualified to fill it 


ERRATUM 

In the September issue on page 405, the Discussion of the paper “Regional Ileitis and 
Fibroplastic Appendicitis” by Doctors Ravdin and Rhoads, was through an error credited 
to Dr Damon Pfeiffer It should have been credited to Richard H Meade, Jr, MD 
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t!h]© ‘Fregotmni^ra'B' @f Extensive Infected Burns 



Case L S , age 16, showing burns prior (o (realmcnl with Allantoin 


Abstract Case Report* — L S , extensive infected 
burns of shoulder, arms, hands and body from ex- 
plosion of gasoline torch Non-mcdical treatment 
for two months due to economical conditions On 
admission to hospital skin completely gone Un- 
guents and oils with moist and dry heat ineffective 
Most pinch grafts implanted on shoulder, in hope 
of new tissue formation so amputation below 
shoulder could be performed, died, remaining 
grafts did not spread After several months the 
areas, as shown, were unhealed and covered with 


purulent exudate *Case record and detailed report 
with Allantoin literature mailed on request 

Treatment with Allantoin Ointment was first applied 
to sterile wax paper and then brought into contact 
with the denuded area Epithelization began al- 
most immediately Young granulations advanced 
rapidly when treated intermittently with dry heat 
Allantoin was used periodically when the tissues 
seemed to be lagging in their growth 

ALLANTOIN OINTMENT is of value in treating 
infected and slow healing wounds, varicose and other 
sluggishly healing ulcers 
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Same case, L S , showing new healthy tissue after treatment with Allantoin 
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DISABILITY 

EVALUATION 

Prwcipies of Treatment of Compensable Injuries 

A NEW EDITION 

Earl D, McBride, MD, FACS 

Assistant Professor in Orthopedic Surgery 
Vnttersity of Oklahoma School of Medicine 

^"ODAV the physician is called upon constantly to interpret in exact 
■ terms the alterations caused by injury to the motor structures The 
difference of opinion of medical men on this subject makes tins book 
especially valuable because Dr McBride definitely evaluates the extent 
of functional loss from the economic standpoint and formulates a system 
of arriving at percentages of disability He demonstrates how the physi 
cian s expressed opinion may be based upon the same scientific reasons 
as are used at arriving at any medical diagnosis — and how the anatomic 
alterations may be determined the progress of improvement prognosti 
cated, the final healing state recognized and the extent of the personal 
incapacity estimated with arithmetical preciseness The author further 
clearly explains a method of appraising the extent of incapacity and 
evaluates the differences in the victim s condition before and after the 
injury and also determines the loss of function by evaluating the factors 
which compose function This new’ edition will be ready October 25 
723 pages — 374 illustrations — ^New (and) edition $8 00 


DISEASES OF THE BLOOD 

AND ATLAS OF HEMATOLOGY 

By Roy R, Kracke, md 

Professor of Pathology and Labotatory Medicine, Emory Untiersity 
School of Medicine and Hortense E Garter, MS 

A lthough just published this book is already considered by authorities 
as the foremost volume on blood diseases Dr Krackc has long been 
acclaimed one of the outstanding men in this difficult field Beginning with 
a complete description of the blood cells, the book then turns to Leukocytosis 
and Leukopenia and a detailed account of every form of anemia, pernicious 
anemia and the anemias of children In fact no other book offers so complete a 
dtscnssiori of the anemias There is a complete classification of the Leukemias 
and Hemorrhagic findings Chapters are included on bone marrow findings 
malaria blood groups and transfusions Everything known and every theory 
which has gained acceptance of the normal blood as well as blood diseases 
IS given with complete detailed diagrams The Atlas of Hematology superbly 
reproduces over 300 individual cells in full color and also contains 30 full pages 
of color plates of all the known blood diseases A book eiery general pracii 
tsoner specialist and laboratory must hate 452 pages $1500 


JLF you have not 
yet had a chance to examine 
Lippincott s new magazine 
DIGEST OF TREAT 
MENT, send today for a 
free sample copy Every 
month It brings you the 
vital up to the minute di 
gest of developments in 
treatment culled by practic 
ing physicians from over 
230 of the world s foremost 
medical journals 


Published by 


J. B. LIPPINCOTT COMPANY 


Sast Washington Square 
Philadelphia 


Please mention A^^ALS or Surgery when writing advertisers 
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This IS /Vo 7 in a senes based on historical eients in the drtrloprnrnt of radiographs 


. . .With the World War 


Game Dupli-Tized Film 



T he World JVar, crenitnq a 
shortaqe of qiass for phoio- 
qraplnc purposes, crqslalhzcd ci- 
iensiic research and experiment to 
diseoier a new-iijpe support for 
s-ray cm ids ion The problem To 
find a substitute substance that uas 
glass-clear and nould not biichlc 
The first deielopmcnt — a cellu- 
lose nitrate sheet, coated u itli a 
single emulsion — did not protc 
satisfactory Further research 
more experiment folloucd ind 
19] S saw practical achici cment — a 
cellulose base that uas double- 
coated This was Eastman Duph- 
Tized X-ray Film uhicli made pos- 
sible double-screen technic 

• 

I^onilinf; cIoiiI»Ir»Rrrf‘«'n raBurttr — 
common proccfliirr todav mndr pfinmlilr 
!>> Duidi-rTircd X-ra> 1 ilm 


T hus was achieved the basis for the 
most revolutionary change m radio- 
graphic routine for present-day tech- 
nical efficiency and accuracy And no 
development m the progress of radiog- 
raphy had greater diagnostic significance 
With the double-screen technic as a 
foundation, the application of the x-rays 
expanded with amazing rapidity The 
result IS radiography as it is practiced 
today — an exacting science that con- 


tributes to every branch of medicine 
Whenever the problem is one of difkr- 
ential diagnosis, x-r«iy examination is 
practically indispensable hen inter- 
1 ention is necessary, it alone can proi idc 
a graphic guide as v ell as a ^ isiial record 
For both the patient and the pin sician, 
there is no more important safcgn.ird 
than thorough radiographic examina- 
tion Eastman Kodak Compain , Medical 
iMon, Rochester, X Y 


RADIOGRAPHS PROVIDE DIAGNOSTIC FACTS 


Please mention A^^AI,s or SuRCERt when writing adtcrti'c-s 
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IMPORTANT NEW PTIBI.ln tTlAlvg 


NEJF WORK 


THE OCULAR FUNDUS 
IN DIAGNOSIS AND TREATMENT 


JUST READY 


r u ^ u DONALD T ATKINSON, M D , F A C S 

Consull.nc to the Santa Rosa Inf.rjnarj and the Nia Hospital San Antonio Texas 

1 ellow of the Ameriean Academy of Ophthalmology and Oto Lary ngology 

Imperial octavo, 259 page’s, illivstrated with 106 engravings including 58 colored plates 

Cloth, $10 00, net 

outlines the general characteristics of the ocular fundus in health and disease It is 
invaluable to everjone tyho uses the ophthalmoscope in diagnosis— to neurologists, obstetricians and surgeons 
as t\e!l as to ophthalmologists Its outstanding feature is the inclusion of 58 colored plates prepared by the 
aut nor, wlio is liimself an artist and produces exactly what he interprets from the fundus and hence pre 
senls a more accurate picture than could a professional artist working from descriptions Each plate is accom 
panied b> desciipti\c matter, necessarily brief, hut shoeing tlie clinical findings and laboratory reports that 
lia\e a o'fcct bearing upon the conditions illustrated In addition to these colored plates there are 48 draw 
ings in black and wliite also prepared by the author This compieliensive, ii ell organized material will be a 
distinct aid in Inc diagnosis of conditions revealed by the ophthalmoscope 

JUST READY 


NEW WORK 


ENDOCRINOLOGY 


Clinical Application and Treatment 
By AUGUST A WERNER, M D , F A C P 

Assistant Professor of Inlernnt Medicine St Loins Unnersity Schoot of Medicine, Associate Physician, St Mary’s 
Group of Hospitals , Pin sician Endocrine Clime, St Louis City Hospital , Staff Member, St Louis 
City Hospital Sanitarium and Infirmary , St Louis Training Scliool for Mentally 
Defeotne Children and the Missouri State Hospital, No t, Fulton, iMissouri 
Octavo, 672 pages, illustrated with 265 engravings Cloth, $8 50, net 
This yvork summarizes yvhat is actually knotvn in endocrinology, systematizes our present knotvledge of the 
normal and abnormal phjsiology of the ductless glands, shotts the physical types resulting from endocrine 
disorder and applies this information to the recognition of the endocrine syndromes The author presents 
the necessary fundamentals for diagnosis and treatment — the knoivledge of the anatomical structure and ar 
rangement of the autonomic nervous system, the study of the functions of the endocrine glands and the 
recognition of those vital processes of the body oier yvliich tve have no control After a discussion of me 
tabolism and the glands in general, the function of each of the endocrines is considered and the knoyvn or 
postulated hormones are listed In the treatment of the endocrine conditions the author advocates prepara 
tions and methods that have proved their efficiency, recognizing the variation in potency of the hormonal 
preparations and the difficulty of determining individual doses The immediate objective of the yvork is to 
make clinical endocrinology more understandable to the physician, to point the y\ay to correct diagnosis and 
to offer help in the relief of these ailments based on his personal experience 

NEW (3rd) EDITION ~ JUST READY 

MODERN UROLOGY 

In Original Contributions by American Authors 
Edited by HUGH CABOT, MD,LLD, CMC, FACS 

Professor of Surgerv, Tlie Mayo Poundation, Graduate School of the University of Minnesota, and 
Consulting Surgeon to the Mayo Clinic, Rochester, Alinnesota 

Two octavo volumes totaling 1813 pages, illustrated with 920 engravings and 21 plates Cloth, $20 00, net 
Since the last edition of this encyclopedic work appeared there have been great advances in technique and 
radical changes in conception The revision of the text has been correspondingly ladical So extensively has it 
been rewritten that it is practically a new work The contributors present the widest possible representation of 
iirologic opinion in America They include the leading diagnosticians, theiapeiitists, surgeons and pathologists 
in this field— men yvdiose reputations are based on their accomplishments and whose opinions and conclusions 
mav be accepted yvithout question The illustrations are profuse and for the most part original, portraying 
the various operative steps In its present form this text is a comprehensive, scholarly authoritative study 
It IS thorougblv modern in its spirit and material but soundly conservative in its principles and practice 

Washington Square 

PHILADELPHIA, PA 

□ Cabot’s Modern Urology Two Vols S20 00 

□ New Catalogue 


LEA & FEBIGER 

Please send me 

□ Atkinson’s The Ocular Fundus 

□ Werner’s Endocrinology 

Name 

(A of S 10 37) 
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Therapeutic products have come and gone — but Uio(to])in 
has survived on merit alone That is something to ' crow 
about ” Today, Urotiopm still letains the esteem of ph)sjcidns 
as a urinary antiseptic which, used propeily, is clTeclnc often 
wheie othei measures have failed Urotropm is a biand of 
methenamine, its purity guaranteed by Scheiiiig 8c Glat/^ Inc 
Supplied m sanitape protection in 5-grain taiilets 30 in a l)o\ 
7V2-grain tablets, 20 in a box Also m largei packages and 
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^e 65 HOSPITAIIZATIOIV 

jKote Cash in the Hospital's Bank Account 

The use of Champion Serum-Proof Silk Sutures decreases the days 
required for tissue heahng — hence, less cost for hospitahzahon 
This IS shll another reason why Champion Serum-Proof Braided 
Silk Sutures are the least costly suture material available for internal 
or skin suturing It is non-acid, non-irntating, bemgn to tissue, 
strong, supple 

Free Operahng Lengths on Reguest 
State Sizes Desired 

GUDEBROD BROS. SILK CO. 

Founded 1870 PHILADELPfflA. PA 

JO LOS ANGELES BALTIMORE 




4 sizes — Loolc for the 
Justrite Flag on each 
clip holder 


JUSTRITE 

WOUND CLIPS 

for Ideal Wound Closure 

JUSTRITE BENDING STRENGTH — firm 
enough to work with and soft enough so that only 
normal pressure is necessary 

JUSTRITE ALLOY OF METAL — a carefully 
chosen non-rusting alloy always uniform 

JUSTRITE SHARP POINTS — are placed at 
an angle to pierce and hold only the superficial 
skin No bleeding or discomfort Wounds heal 
quickly Justrite is the ideal clip for skin sutur- 
ing by the Michel Method 


25 EAST 26th «;TREET. NEW YORK^ 
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I NDUCTOTHERMY, by virtue of its basic 
electrical principle — electromagnetic in- 
duction — does what other forms of beating 
cannot do . . . GENERATES BENEFICENT 
HEAT WHERE HEAT IS MOST NEEDED, DEEP 
IN THE VASCULAR TISSUES AND MUSCLE 
Skin and subcutaneous fat are affected but 
little. 

Thus Inductothermy, as the main or ad- 
juvant measure of treating the many TRAU- 
MATIC INJURIES which every physician 
meets in his practise, ACCOMPLISHES MORE, 
DOES IT ECONOmCALLY, AND WITH UTMOST 
EASE OF APPLICATION AND OPERATION 
Learn at first hand what oivnership of a 
€UE Inductotherm would ADD to your prac- 
tise. OPERATE IT IN OWN YOUR OFFICE, AT 
YOUR CONVENIENCE, WITHOUT INCURRING 
OBLIGATION. Detach and mail the con- 
venient coupon — now. 


i GENERAL ELECTRIC X-RAY CORP j 

I 2012 JACKSON BLVD , CHICAGO, ILL » 

• I ara particularly intcre=tcd in lioiv In * 
I rluclolhcrniy ivould bclp me jn treatment I 

I of traumatic injuries Ha\c jour Ioc.iI rep- | 

I rcscntative arrange ivitli me for a demon I 

I stration of the Inductolberm in mj office > 

I I”!0 I 

j Name I 

I City [ 

I I 

GENERAL ^ ELECTRIC 
X-RAY CORPORATION 

roll JACKSON AIVO CMICACO ItllNOJt 

Z3 
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3 Solutions Available 
Prollfcrol “A” “B” & “T” 
Write for Booklet AlO on Teclinic 
and Considerations in Treatment 


Is the solution for the 

INJECTION TREATMENT 
of HERNIA 

preferred hy University Climes and Leading 
Surgeons %vith extensive experience in this 
form of treatment 

From Iht Laboittoilcl of 


ULMER PHARMACAL COMPANY 

MINNEAPOLIS Manofacluting ChemitU MINNESOTA 


MODERN SURGICAL INSTRUMENT CO., INC. 

RED HOOK, N. Y. 

Will Display in Booth 2 at the Cimical Congress 

Tlin FOLLOWING INSTRUMENTS AND APPARATUS 

Dooley Hip Pm Guide Bergamini Fracture and 

Orthopedic Operating Frame 


Dooley Sm.lh Peleroon H.p Pm g.^phemon Impaclor & EMractor 


Stephenson Universal & Kiischner jj^oley Forearm &LegBoneSpreader 

Wire Hand Drill 

Kirschner Wire Traction & Tension 

Dooley Cast Wedge Retainer 


Kirschner Wires 


THE HONOR OF YOUR PRESENCE WILL BE GREATLY APPRECIATED 


Eisendf ath 8C Roltiick— UROLOGY third edition 

This textbook on Urology presents the subject in the LSS 

Cloth $10 00 Philadelphia, Since 1702 

J B. Lippincott Company London, Smee ms Montreal, Since 1897 
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tive than ^ Petrolagat induces 

softening the teces ^^3 

large, types o‘ 

easy to evacuate 
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''°“f"'tboratories,Inc,Clnoago 

Petrolagax ban 
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HARVARD MEDICAL SCHOOL 
COURSES FOR GRADUATES 

GENERAL SURGERY 

DECEMBER 1 31, inclusive, 
at the BETH ISRAEL HOSPITAL 

Ward rounds with emphasis on clinical 
diagnosis and pre- and post-operative 
management, exercises in history taking 
and the technic of physical diagnosis, 
conferences to consider the pathological 
physiology of the more important surgi- 
cal diseases and to discuss the scientific 
basis for prevailing surgical procedures 

FEE $100 ATTENDANCE LIMITED 

Apply to Assistant Dean, 

Courses for Graduates, 

HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS 


WANTED 

Annals of Surgery 

April, May and 
June, 1937 
issues 

$1.00 will he paid if in 
good condition 

ANNALS OF SURGERY 
227 South 6th Street 
PHILADELPHIA, PA. 



^ CONVENIENT 

for 

CONVALESCENTS 

★ 

At Chalfonte-Haddon Hall pa- 
tients find many pleasures con- 
\enient to their quiet cheerful 
rooms Card rooms, game rooms 
and seaside lounges near the 
elevators Sunny Ocean Decks 
Modern health haths Squash 
courts Entertainments And 
dining-rooms where excellent 
food IS served and where trained 
dietitians will supervise any spe- 
cial regimen j ou prescribe 

Octoher’s the prime month hy 
the sea Send vour run-down 
patients down to huild-up for 
winter Restricted clientele 
LEEDS AND LIPPINCOTT COMPANY 

C HALFONTE- 
HADDON HALL 

ATLANTIC CITY 
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WISDOM is practical knowledge and it 
is acquired in the school of experience 

First hand observation has taught physi- 
cians the world over that there is no better 
mineral oil emulsion than AGAROL The 
wisdom of experience urges its use i\diether 
for the relief of acute constipation or for 
the treatment of habitual constipation. 
Effectiveness, palatability, convenience, 
every consideration favors Agarol 

The reasons why are briefly discussed in 
a folder, which we shall gladly send }^ou 
with a liberal supply of Agarol Please 
ask for it on your letterhead. 

AGAROL 

WILLIAM R WARNER & COMPANY, Inc 
113 West 18th Street Nc%v York City 



Agarol IS available in 6, 10 and 
16 ounce bottles. 


Please mention Annai-S of St.ECzr\ \\hcn writins advertise'' 
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/ L [ j - uoiooor 

Loday in blood-pressure instruments 


NEW TijccA MERCURIAL 




CERTIFIED iMCCd ANEROID 



WITH NEW AND EXCLUSIVE FEATURES AND 
UNLIMITED GUARANTEE OF ACCURACY 

I F you like 1 mercury sphygmomanometer, lierc 
IS one jou ivill -Rant to onn A professionally 
smart instrument you’ll be proud to have on your 
desk or carry in your bag Pneo $2T 50 

CHECK THESE FEATURES OF THE TYCOS MERCURIAL 

TAe only mercurial vith a mercury lock to prevent 
leakage A patented feature 

The only mcrcunnf instrument case guaranteed against 
breaking 

The smallest mercurial made Measures only 
yet reads to 200 ram 

Supported tube construction makes breakage of glass 
tube practically impossible 
Ifew type of finish Will not fingermark 
10 year guarantee against breakage or mechanical 
failure of the case 

10 year guarantee against breakage or mechanical 
failure of any part except inflation system Includes free 
replacement of glass tube 

Unlimited time guarantee on accuracy under correct 
usage 


THE ACCURATE, DEPENDABLE INSTRUMENT 
WITH TEN- YEAR TRIPLE GUARANTEE 

F or the distinctive service this type instrument 
can give, more doctors today are using the 
Tj cos Aneroid than ever before Its long record of 
dependability, accuiacy and durability has proved 
its value to thousands Price $25 00 

THE CERTIFIED TYCOS ANEROID GIVES YOU — 

Accuracy in any position Upright on its back or upside 
donn, you can depend on it for a correct reading 
Automatic check on accuracy As long as the pointer 
stays uithin the oral zero, it is guaranteed to be accu- 
rate Ner er needs checking 
Super Portability Compactness, lightness (only 16 oz ) 
and convenience in use 

Modern design Rich black finish uith chrome trim 
Non tarnishing dial, unbreakable crystal 
10 year triple guarantee This iron clad guarantee is 
real protectiop If the Tycos Aneroid is ever throun out 
of adjustment, sren due to fall, it will be corrected with- 
out charge for 10 years 


tycos exchange plan 

o. b.«h 

momanometer 


TAYLOR INSTRUMENT COMPANIES 
ROCHESTER, NEW YORK 

Makers of Taylor Pavaex and the noted 
Taylor-Tycos Clinical Thermometers 
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